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Qeneral  Index  to  the  fourteen  volumes  of  the  Proceedings  B.O.8.,  New  Series. 
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papers  to  be  read  at  the  Society’s  Meetings  forwarded  to  him,  can  receive  such  notices 
by  post  on  payment  in  advance  to  the  Chief  Clerk,  at  1,  Savile  Bow,  of  2«.  per  session. 

The  Society’s  House  will  remain  open  for  the  Convenience  of  Fellows  on  the 
evenings  of  the  Society’s  ordinaiy-  meetings  till  8.15. 

*  See  alto  pp.  vi  and  viiL 
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THE  USE  OF  PRACTICAL  GEOGRAPHY  ILLUSTRATED  BY 
RECENT  FRONTIER  OPERATIONS.* 

Bj  Colonel  Sir  THOMAS  HOLDIOH,  K.C.I:X.,  C.B.,  R.i:. 

All  good  geographers  will  rejoice  in  the  fact  that  a  school  of  geography  is 
likely  to  be  started  at  the  University  of  Oxford,  the  first  school  of  its  sort 
that  has  ever  been  inaugurated  in  England.  And,  if  we  think  of  the 
vast  interests  that  England  owns  in  the  wide  world  of  geography,  her 
colonies,  her  conquests,  and  her  commerce,  it  seems  strange  indeed  that, 
in  recognizing  the  necessity  for  the  inclusion  of  geography  in  her  wide 
onrrionlnm  of  university  teaching,  she  should  have  waited  on  the 
initiative  of  other  countries,  whose  interests  are  but  the  shadow  of  her 
own.  But  university  teaching,  immensely  valuable  as  it  cannot  fail 
to  be,  can  hardly  extend  beyond  the  academic  stage.  The  processes  of 
geographical  evolution  in  all  their  many  branches,  the  intimate  relation 
of  geography  to  history,  to  archaeology,  to  geol(^,  together  with  some¬ 
thing,  perhaps,  of  the  rudiments  of  those  methods  by  which  geographical 
facts  are  represented  (t.e.  cartography),  all  these  things  may  be  taught 
effeotually  in  such  a  school,  but  into  the  regions  of  the  hard  practical 
attainment  of  geographical  knowledge  it  can  hardly  enter.  It  is  this 
practical  phase  of  the  subject  that  I  wish  to  introduce  to  your  notice 
to-night,  and  to  show  yon,  if  I  can,  of  what  immense  importance  it  is 
to  our  national  business,  whether  commercial,  military,  or  political. 

A  knowledge  of  geography  most  intimately  affects  matters  naval  and 
military.  On  this  point  there  is  no  division  of  opinion  now,  whatever 
there  may  have  been  formerly.  And  because  the  importance  of  this  know¬ 
ledge  is  so  fully  recognized  by  our  sailors  and  our  soldiers,  I  need  not 

*  Bead  at  the  Royal  Creographioal  Society,  March  13,  1899. 
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enlarge  on  it,  even  if  there  were  time  to  do  so.  No  military  or  naval  force 
of  any  importance  ever  takes  the  field  in  these  days  without  being  folly 
equipped  with  all  the  means  for  acquiring  geographical  information, 
whether  in  the  aggregate  for  strategical  purposes,  or  in  detail  for  minor 
tactical  operations.  And  if  a  project  is  afoot  for  investigating  the 
remoter  problems  of  ocean  geography,  nine  times  out  of  ten  that  project 
will  be  initiated  by  a  sailor  and  be  supported  by  the  navy.  The  roll  of 
our  military  and  naval  explorers  is  a  long  one,  and  a  splendid  one  ;  so 
that  it  was,  perhaps,  not  altogether  inappropriate  that  the  Geogra¬ 
phical  Society’s  delegation  to  Oxford  to  arrange  the  preliminaries  for 
the  new  school  should  have  included  representatives  both  of  the  navy 
and  the  army. 

But  when  we  turn  to  the  civil,  particularly  the  commercial,  side  of  the 
question,  it  is  still  a  surprise  to  me  that  the  value  of  full  geographical 
knowledge  has  not  been  more  widely  recognized.  It  would  not  be 
difficult  to  adduce  instances  in  which  thousands,  not  to  say  millions,  of 
pounds  have  been  misspent  for  the  want  of  that  preliminary  information 
which  only  complete  mapping  can  give.  We  will  suppose  that  a  railway 
scheme  is  projected  in  a  comparatively  unknown  sphere.  The  first  and 
obvious  means  of  estimating  its  chance  of  success  is  to  examine  existing 
trade  routes,  and  to  count  up  the  amount  of  traffic  that  passes  along  them. 
This  is  all  very  well,  and,  indeed,  it  is  necessary ;  but  it  is  often  for¬ 
gotten  that  there  are  radical  points  of  difference  in  those  conditions  of  land 
conformation  which  govern  railway  construction,  and  those  which  govern 
a  trade  route.  The  one  sacrifices  grade  to  distance,  and  is  content  to 
climb  over  mountains,  so  long  as  climbing  mountains  affords  the  most 
direct  way  to  its  object;  the  other  sacrifices  distance  to  grade,  and 
would  much  prefer  to  crawl  round  the  mountains,  so  that  the  gradients 
are  easy.  And  thus  it  happens  (I  could  quote  a  very  remarkable 
instance)  that  one  or  two  alternative  routes  are  traversed  and  examined 
and  estimates  are  made  for  expenditure  in  railway  construction,  and  that 
vast  sums  are  finally  expended  over  a  difficult  alignment,  when  a  fair 
and  square  geographical  survey,  covering  a  wide  area,  would  have 
revealed  a  far  easier,  lees  expensive,  and  possibly  even  a  more  pro¬ 
ductive  route,  following  a  line  that  was  never  even  dreamt  of.  This  is 
the  sphere  of  practical  commercial  geography,  and  in  the  business  of 
the  world  it  covers  a  far  wider  field  than  the  mere  alignment  of  rail¬ 
ways.  This  phase  of  the  subject  is,  however,  scarcely  lees  comprehen¬ 
sive  than  that  of  military  requirements,  and  it  is  impossible  to  follow 
it  further  in  the  short  space  of  time  that  is  at  our  disposal. 

It  is,  perhaps,  in  those  international  negotiations  and  agreements 
which  concern  the  political  status  of  great  countries,  and  determine 
their  boundaries  and  the  respective  limits  of  their  responsibilities,  that 
the  danger  of  inaccurate  geographical  knowledge  is  greatest,  and  the 
results  of  it  are  the  most  disastrous.  Truly  this  period  in  our  history  has 


BT  RECENT  FRONTIER  OPERATIONS. 


467 


been  well  defined  as  the  boundary-making  era.  Whether  we  turn  to 
Europe,  Asia,  Africa,  or  America,  such  an  endless  vista  of  political 
geography  arises  before  ns,  such  a  vast '  area  of  new  land  and  sea  to 
be  explored  and  developed;  such  a  vision  of  great  bnrdens  for  the 
white  man  to  take  up  in  far-off  regions,  dim  and  indefinite  as  yet; 
that  it  can  surely  be  only  by  the  grace  of  Providence  that  we 
shall  finally  emerge  from  the  struggle  to  rearrange  the  world's  par¬ 
titioning,  without  some  deadly  contest  with  others  whose  interests  in 
these  new  arrangements  are  hardly  less  than  our  own.  And  I  may, 
perhaps,  be  permitted  to  say,  that  jnst  as  the  Providence  of  battles 
usually  favours  the  biggest  battalions,  so  it  is  likely  that  the  widest 
geographical  knowledge  will  prove  the  best  safeguard  against  mis¬ 
understandings,  and  will  at  once  dispose  of  such  false  estimates  of 
the  value  of  portions  of  the  world’s  surface  here  and  there  as  have 
occasionally  brought  England  perilously  close  to  the  dividing-line 
between  peace  and  war.  By  geographical  knowledge  I  do  not  mean 
simply  that  knowledge  of  the  Earth’s  surface  which  we  gain  by  sur¬ 
veying  it.  I  mean  also  a  knowledge  of  those  ordinary  laws  of  nature 
which  decide  the  configuration  of  mountains  and  the  flow  of  rivers, 
where  certain  influences  must  inevitably  lead  to  certain  conditions.  1 
mean,  also,  su'ih  knowledge  of  the  technical  application  of  geographical 
terms  as  will  prevent  misunderstanding  about  the  meaning  of  words 
and  phrases. 

Of  all  sources  of  international  irritation,  boundaries  seem  to  be  the  most 
prolific ;  and  of  all  countries  in  the  world  England  has  probably  suffered 
most  from  them.  To  refer  to  modem  history  only,  it  was  the  Sistan 
arbitration  which  first  turned  Sher  Ali’s  heart  against  ns,  and  originated 
the  Afghan  war  of  1879-80 ;  it  was  a  boundary  which  brought  England 
and  Russia  face  to  face  in  Turkestan  in  1884,  and  so  nearly  forced  us 
into  war ;  it  was  a  boundary  (nothing  less)  that  started  Umra  Khan  on 
his  quest  for  Chitral ;  it  was  a  boundary  which  set  all  the  north-west 
frontier  in  a  blaze  lately.  And  yet  all  this  boundary-making  has  been 
in  the  interests  of  peace  alone.  The  want  of  these  boundaries  would 
more  surely  have  led  to  wider-spread,  more  disastrous  war  than  the- 
making  of  them,  and  it  seems  of  all  things  most  extraordinary  that 
efforts  honestly  made  in  the  interests  of  peace  and  good  government 
should  not  be  possible,  without  bringing  great  countries  to  the  verge  of 
blows. 

Well,  in  my  opinion  it  is  very  much  more  possible  than  our  recent 
experiences  would  seem  to  prove,  and  it  is  my  belief,  looking  back  over 
the  boundary  episodes  of  the  last  twenty  years,  that  the  greater  part  of 
the  political  difficulties  which  have  arisen  in  connection  with  boundary 
demarcation  have  been  due  to  a  want  of  appreciation  of  the  necessity  for 
a  sound  geographical  basis  to  the  text  of  treaties  and  agreements. 
Misunderstandings,  delays,  expense,  and  mutual  international  mistrust 
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have  over  and  over  again  arisen  from  quite  iosignifioant  causes  connected 
with  inattention  to  exactness  in  geographical  definitions,  if  not  with 
actual  geographical  ignorance.  When  a  man  makes  a  will,  he  is  careful 
that  his  intentions  shonld  be  expressed  in  language  which  is  at  least 
technically  accurate,  if  not  always  intelligible  to  ordinary  understanding. 
Such  safeguards  are  not  always  adopted  by  statesmen  in  drawing  up  the 
terms  of  international  agreements,  and  the  result  is  that  the  actual 
geographical  facts  of  nature  will  not  always  tally  with  the  agreements. 
If  I  give  a  few  examples  to  illustrate  my  meaning,  please  understand 
that  they  are  not  altogether  hypothetical  cases,  but  that  I  am  referring 
to  actual  occurrences  where  either  want  of  definition,  inexact  definition, 
or  positive  geographical  ignorance,  has  led  to  complications  so  awkward 
as  to  have  involved,  not  only  delay  and  its  attendant  expense,  but 
political  misunderstandings  and  irritation,  which  has  not,  in  some  cases, 
disappeared  to  this  day. 

If  we  take  such  an  ordinary  expression  as  “  the  foot  of  the  hills,” 
for  instance.  What  is  the  meaning  of  the  term  ?  Most  people  would 
be  prepared  to  explain  it  ofiThand,  but  a  little  oonsideration  wiU  show 
that  it  is  capable  of  various  interpretations.  Where  a  mountain  mass 
shelves  down  in  precipitous  slopes,  ending  with  a  rushing  torrent  at  the 
foot,  there  can  be  no  mistake;  when  yon  arrive  at  the  torrent  you 
are  certainly  at  the  foot  of  the  mountains.  But  when  these  more  or  less 
precipitous  slopes  end  in  shelving  spurs,  gradually  tailing  off  into  long 
sweeps  of  upland,  gently  sloping  downward  and  away  to  a  placid  river 
flowing  in  the  midst  of  a  valley,  where  is  the  foot  of  the  hills  then  ? 
Is  it  where  the  steep  gradients  cease,  and  you  step  off  the  rising  mass 
of  craggy  hillside  to  the  gentle  declivities  of  grassy  slopes,  trending 
away  to  cultivation  and  villages  and  orchards  ?  or  is  it  where  yon  oome 
to  the  river-banks  in  the  midst  of  the  valley  ?  The  decision  in  this  oase 
led  to  most  awkward  misunderstandings  with  Afghanistan.  Take 
Another  oase.  “  In  an  easterly  direction.”  What  is  an  easterly  direc¬ 
tion?  Is  it  as  nearly  due  east  as  it  can  be  made?  or  is  it  a  little 
east  of  north,  or  a  little  east  of  south  ;  anywhere,  in  fact,  except  either 
westerly,  or  due  north,  or  due  south  ?  This  was  a  question  which  had 
to  be  decided  on  the  Pamir  Iraundary,  and  it  was  decided  at  last  in 
the  latter  sense  rather  than  the  former.  These  are  cases  of  want 
of  definition.  As  for  inexact  definition,  t.e.  the  use  of  geographical 
terms  in  either  too  limited  or  too  extended  a  sense,  other  great  coun¬ 
tries  besides  England  have  suffered  to  an  extent  that  is  absolutely 
incalculable  from  their  use.  Every  one  knows  that  there  is  nothing 
like  a  good  strong  natural  feature  as  a  state  boundary — something 
which  every  man  can  recognize  from  afar,  and  which  he  cannot  mis¬ 
take  if  he  encounters  it.  Suoh  features  are  found  in  rivers,  and  in  water- 
divides,  and  they  have  been  impressed  into  the  service  of  international 
boundaries  all  the  world  over.  But  they  cannot  always  be  utilized,  and 
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then  recoarse  must  be  had  to  artificial  demarcations,  which  are  good 
enough  when  they  take  the  form  of  the  great  wall  of  China,  but  which 
can  be  made  productive  of  endless  mischief  when  they  are  adopted  lines 
of  latitude  or  longitude,  or  any  other  form  of  line  which  has  to  be 
marked  out  by  artificial  and  perishable  erections.  Under  certain  con¬ 
ditions  rivers  are  good ;  under  others  (as,  for  instance,  when  they  change 
their  course,  and  their  channels  absorb  'valuable  ground,  or  throw  up 
unexpected  islands  in  a  highly  cultivated  country)  they  are  bad.  The 
channel  of  a  river  under  these  circumstances  is  a  most  undesirable 
boundary.  Watersheds,  or  water-partings,  are  the  best  of  all  possible 
natural  boundaries,  for  they  are  liable  to  no  change,  and  are  readily 
recognizable.  But  even  great  central  watersheds  must  be  treated  with 
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care,  and  the  bigger  and  more  unmistakable  they  are,  the  more  care  do 
they  require.  To  take  a  hypothetical  example.  Supposing  it  were  a 
matter  of  determining  a  boundary  between  India  and  Tibet.  Standing 
back  some  100  miles  from  the  plains  of  India,  in  the  centre  of  the 
Himalayan  mountains,  is  a  magnificent  central  watershed  (or  water- 
parting),  which  stretches  from  Kashmir  to  northern  Assam.  The  greatest 
snow-peaks  and  glaciers  of  the  world  are  piled  on  to  the  summits  of  this 
vast  crystalline  axis  of  the  Himalaya.  Could  anything  be  better  than 
this  magnificent  array  of  unapproachable  snow  and  ice  to  serve  as  the  un¬ 
mistakable  barrier  between  two  vast  Asiatic  countries  ?  Nothing  could 
be  better,  provided  we  do  not  define  it  as  the  watershed  between  India 
and  Tibet.  From  its  southern  flanks  the  first  beginnings  of  many 
mighty  rivers  flow  southward  to  the  plains  of  India ;  from  its  northern 
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bnttreesea  and  spun  many  a  torrent  pours  northward — and  turns  equally 
to  the  plains  of  India.  The  Indus  and  the  Brahmaputra  drain  the 
northern  slopes  of  the  central  Himalaya,  enclosing  the  great  mountain 
system  between  them,  whilst  the  largest  affluent  of  the  Ganges  outs  it . 
right  in  two. 

What  is  true  of  the  Himalaya  is  true  of  nearly  all  the  great 
mountain  systems  in  the  world,  t.e.  the  watershed  of  the  system  is 
beyond,  and  apart  from,  the  highest  mountain  chain.  This  is  true  also, 
in  a  smaller  sense,  of  smaller  ranges — so  as  to  make  it  essentially 
necessary  to  distinguish  between  a  central  chain  of  peaks  and  the  water- 
divide  of  the  system  as  a  whole.  One  other  example  of  incorrect 
definition  will  perhaps  appeal  to  you  more  directly,  for  you  will  know 
where  its  application  comes  in  if  you  remember  the  disputes  which 
arose  about  the  Ozns.  The  source  of  a  river  is  sometimes  adopted 
as  a  definite  geographical  point  in  a  boundary  agreement,  regard¬ 
less  of  the  fact  that  every  great  river  in  the  world  must  have  several 
sources.  To  indicate  that  the  source  intended  is  to  be  the  source  of 
the  principal  affluent,  is  merely  to  invite  a  storm  of  dispute.  How  are 
we  to  reckon  up  the  principal  affluent  ?  Is  it  the  longest,  or  the  widest, 
or  the  one  which  carries  most  water  ?  Does  it  not  occur  to  you  that  the 
solution  such  a  problem  is  almost  hopeless.  And  what,  after  all,  is 
the  source  of  a  stream?  for  it  is  the  streamlet  that  we  finally  get  to.  In 
some  few  cases  it  may  be  a  definite  spring;  in  many  cases  it  is  an 
indefinite  glacier ;  in  hardly  any  case  can  it  possibly  be  a  lake.  Lakes 
are,  as  a  rule,  but  incidents  in  the  course  of  a  stream  or  river — a  widening 
and  deepening  of  the  river-bed  which  permits  of  the  ooUeotion  of  water. 
There  are  doubtless  lakes  that  have  no  streams  running  into  them,  but 
which  are  fed  by  subaqueous  springs.  But  they  are  not  usual,  and  the 
existence  of  such  springs  is  not  easily  ascertained. 

But  I  will  pass  on  to  the  more  serious  matter  of  positive  geographical 
ignorance,  t.e.  the  inclusion  of  topographical  features  by  name  which 
either  do  not  exist  at  all,  or  which  may  exist  in  too  great  a  quantity.  As 
to  the  latter,  I  could  remind  yon  of  the  hopeless  confusion  which  arose 
during  the  delimitation  of  the  boundary  between  Kafiristan  and  Chitral, 
owing  to  the  fact  that  two  separate  and  important  rivers  of  the  same  name 
were  found  in  the  same  region.  The  danger  of  too  free  a  use  of  place- 
names  could  hardly  have  been  more  forcibly  illustrated,  for  it  led  to  an 
absolutely  new  alignment  of  an  international  boundary,  and  a  new  phase 
of  political  responsibility.  As  to  the  former,  I  may  be  permitted  to  refer 
for  onoe  to  a  specific  instance,  because  I  shall  be  dealing  with  what  is  now 
ancient  history,  and  the  example  is  too  apropos  to  be  overlooked.  In  the 
year  1884,  a  mission  started  from  India  to  fix  the  boundary  between 
Afghanistan  and  Russia.  The  amount  of  boundary  actually  to  be  found 
and  demarcated  was  inconsiderable — about  300  miles — and  the  field  of 
operations,  though  rough,  remote,  and  inhospitable  (especially  in  winter) 
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WM  well  enough  adapted  for  geogiaphioal  Borreying.  It  was  almoat  un¬ 
known  before  the  miBsion  Btarted,  but  Btill  mapa  of  some  Bort  had  to  be 
accepted  aa  the  basis  for  agreement,  and  on  one  of  them  was  found  an 
appfu-ently  suitable  point  on  the  Oxus  for  assisting  the  process  of  boun¬ 
dary  definition,  called  Ehwaja  Salah.  There  were  eight  or  ten  political 
ofBcers  on  that  mission,  besides  a  large  native  political  staff.  Fifteen 
hundred  men  and  fifteen  hundred  animals  started  from  India  alone,  and 
they  met  another  large  contingent  from  Europe.  You  will  rmnember 
that  the  work  of  the  mission  did  not  progress  rapidly,  and  that  it  was 
two  years  ere  it  returned  to  India  with  that  work  only  partially  accom¬ 
plished.  The  expense  of  it,  and  the  suspense  of  it — the  bitterness  and 
hostility  that  were  aroused,  are  matters  that  I  do  not  wish  to  refer  to 
further  than  to  say  that  they  were  accentuated  by  delay,  and  that  delay 
was  largely  increased  by  the  necessity  for  hunting  for  the  post  of  Ehwaja 
Salah.  We  never  found  it.  There  was  a  district  of  the  name,  and  a 
siarat,  but  no  “  post  ”  such  as  was  described.  I  need  hardly  say  that 
opinions  differed  even  within  the  limits  of  our  own  camp,  nor  remind 
yon  that  there  was  another  camp  which  also  held  most  decided  views  of 
its  own.  The  question  was  never  settled,  the  post  of  Ehwaja  Salah  was 
never  found,  and  I  am  now  free  to  express  my  own  opinion  that  it  had 
been  washed  into  the  bed  of  the  Oxus  so  many  years  ago,  that  nobody 
could  exactly  remember  when  the  accident  happened.  That  is  a  specific 
instance,  but,  as  a  matter  of  fact,  the  work  of  that  mission  was  one  un¬ 
ceasing  hunt  for  a  possible  boundary  within  impossible  limits,  because 
those  limits  were  laid  down  on  a  basis  of  what  can  only  be  called  geo¬ 
graphical  ignorance.  For  there  are  impossibilities  in  demarcation.  On 
another  and  later  occasion,  a  boundary  was  defined  as  running  parallel 
to  a  river  at  a  distance  of  4  miles  from  it.  This  4  miles  carried  us  into  an 
indefinite  region  neither  at  the  top  of  a  mountain  range  nor  the  bottom 
of  it,  but  hanging  as  it  were  in  mid-air,  surrounded  by  such  a  vast  chaos 
of  crags,  spurs,  and  precipitous  cliffs,  that  no  one  could  possibly  have 
demarcated  a  yard  of  boundary  in  such  a  position. 

One  last  hypothesis  I  will  venture  to  suggest  as  a  close  to  this  part  of 
the  subject,  and  I  suggest  it  with  all  deference.  Seeing  that  final  politioal 
action  has,  after  all,  to  wait. on  the  evolution  of  geography,  or,  in  other 
words,  that  no  final  agreement  can  be  come  to  without  <  the  preliminary 
evidence  of  completed  maps ;  and  that  such  agreement  is  seldom  effected 
in  the  actual  field,  but  usually  by  the  high  contracting  parties  of  either 
government  acting  in  concert  at  home ;  would  it  not  be  better  to  save 
the  delays,  and  the  expense,  and  the  chance  of  arousing  bitter  feelings  of 
animosity,  by  obtaining  this  preliminary  geographical  information 
first  (without  raising  one  single  politioal  argument),  and  settling  the 
matter  on  geographical  evidence  afterwards?  Now,  it  seems  to  me 
that  a  full  knowledge  of  the  use  of  geography  most  inevitably  lead  up 
to  this  conclusion.  In  support  of  it,  I  may  adduce  yet  one  more  instance. 
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About  the  same  length  of  boundary  (i.e.  300  miles)  had  to  be  settled  and 
demarcated  in  another  country,  equally  rough,  more  inhospitable,  almost 
as  remote ;  and  the  business  lay  with  people  as  changeable  and  difBcult 
to  deal  with  as  any  in  the  East.  But  in  this  instance  the  maps  were 
ready,  and  there  was  little  or  no  room  for  discussion,  and  no  opportunity 
was  allowed  for  hatching  new  objections.  In  a  month,  or  a  little  more 
than  a  month,  that  boundary  was  all  settled,  and  it  was  settled  just  in 
time.  Clouds  had  arisen  on  the  horizon  even  in  that  short  space,  and 
within  a  month  of  its  completion  a  storm  had  burst  which  would  have 
shaken  an  incomplete  agreement  all  to  pieces. 

So  much,  then,  for  the  advantages  of  accurate  geographical  knowledge 
to  state  purposes.  We  will  now  consider,  as  far  as  space  permits,  bow 
to  get  that  knowledge,  for  this  is  perhaps  the  most  practical  businese 
of  alL 

Assuming,  then,  that  in  all  the  great  practical  business  of  life,  whether 
military,  commercial,  or  political,  which  is  based  on  geographical  fact, 
it  is  admitted  that  accurate  geographical  knowledge  is  so  great  a  pre¬ 
liminary  advantage,  that  no  effort  should  be  spared  to  attain  it,  I  have 
something  to  say  about  the  methods  which  should  be  employed  in  order 
to  attain  it.  It  is  easy  to  say,  “  Let  us  have  accurate  maps,  by  the  light 
of  which  we  may  form  our  opinions  and  settle  our  differences,”  but  it  is 
not  always  so  easy  to  get  them.  It  is,  however,  very  much  easier  than  is 
generally  supposed,  and  I  speak  from  experience  when  I  say  that  in 
matters  commercial  or  political  it  is  the  shortest,  as  well  as  the  cheapest, 
way  to  the  desired  end.  I  am  not  going  to  inflict  on  you  any  technical 
details.  I  only  wish  to  draw  a  sharp  distinction  between  accurate 
geography,  and  the  geography  of  the  traveller  or  prospector  who  is 
content  with  what  falls  under  his  immediate  observation  in  certain 
limited  areas.  We  want,  for  public  business  purposes,  in  the  rapidly 
developing  lands  of  the  future  very  much  more  than  that ;  we  want 
sound,  square,  geographical  maps,  of  which  the  topography  is  equally 
balanced  in  value  over  all  the  map,  and  in  which  the  whole  mapping  is 
based  on  systematic  measurement,  the  correctness  of  which  can  be  proved. 
The  only  way  1  know  of  to  attain  such  mapping  is  to  triangulate  first,  and 
to  complete  the  topographical  details  on  the  basis  of  the  triangnlation. 
This  is  all  the  technical  information  I  need  trouble  you  with,  but  this 
much  is  of  infinite  importance;  it  is  worth  remembering;  and  the 
principles  of  it  should  be  inculcated  in  every  geographical  school  that 
exists.  The  advantage  of  triangulation  is  this.  In  the  first  place,  you 
cover  the  country  with  a  scattering  of  fixed  points,  which  are  the 
guiding  signs  and  landmarks  for  all  subsequent  o])erations  whatsoever. 
So  long  as  two  or  three  such  points  are  visible,  no  one  can  ever  again 
complain  of  difficulty  in  discovering  his  exact  position  on  the  world’s 
surface.  In  the  second  place,  you  establish  a  double  record.  There  is  the 
geographical  record  of  the  ccunpleted  map,  and  there  is  the  mathematical 
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thia  valae  ia  not  only  incontrovertible,  but  abaolntely  diatinotive,  becauae 
every  point  on  the  whole  world’s  surface  has  ita  own  BX)ecial  poaition  in 
terms  of  latitude  and  longitude,  with  which  no  other  point  can  interfere. 
There  ia  no  necessity  for  inexact  geographical  definitions,  no  calling  of 
places  by  their  wrong  names,  no  chance  of  oonfosion  or  possibility  of 
future  discussion,  so  long  as  a  point  is  defined  by  its  co-ordinate  position 
in  latitude  and  longitude.  1  cannot  follow  thin  subject  further,  though 
there  is  much  more  to  be  said.  1  can  only  add  that,  in  my  opinion, 
a  survey  without  a  mathematical  bcusis  is  no  survey  at  all. 

The  one  objection  most  frequently  raised  to  this  geographical  system 
of  mapping  (which  we  may  fairly  call  the  Indian  system)  is  that  it  is 
so  difficult ;  that  there  are  large  areas  of  country  which  it  would  be  im¬ 
possible  to  triangulate ;  and  that,  at  best,  it  takes  time.  Its  difficulties  are 
very  much  exaggerated  in  these  days,  when  such  splendid  instruments 


record  of  the  computations  which  establishes  its  correctness.  Two  people 
may  represent  the  same  country  in  totally  different  ways,  and  each  claim 
superior  accuracy.  So  far  as  the  maps  go,  it  is  impossible  to  decide 
between  them ;  and  it  might  be  necessary  to  travel  far  and  spend  much 
time  in  ascertaining  their  relative  correctness.  This  cannot  occur  if 
the  country  is  triangulated.  Observations  may  indeed  go  astray,  but 
the  resulting  computations  at  once  prove  their  weakness — at  once  show 
which  are  right  and  which  wrong,  and  establish  a  final  record  which 
admits  of  no  argument,  and  from  which  there  is  no  escape.  Every  point 
on  a  boundary-line,  every  peak  in  a  mountain  system,  every  landmark 
of  any  importance  in  the  country-side,  has  a  value  whose  correctness 
can  be  proved  just  as  easily  in  a  London  office  as  in  the  open  field.  And 


474 


THE  USE  OF  PRACTICAL  QEOORAPUr  ILLUSTRATED 


are  available ;  and  as  for  the  time  it  takes,  we^have  fonnd  that  we  oan 
easily  hold  oar  own  agpunst  any  other  system  that  is  worth  calling  a 
system  at  all,  and  that  even  under  the  pressure  of  moving  forward  by 
daily  marohes  at  a  rapid  rate  through  open  country,  triangulation  oan 
generally  be  maintained.  But  it  doubtless  requires  room  to  see  around, 
and  1  admit  that  in  the  dim  twilight  forests  of  Africa,  for  instance,  it 
might  be  necessary  to  resort  to  more  elementary  methods  of  measuring 
distances.  I  have  never  seen  any  impossible  country ;  the  jungles  and 
forest-clad  plains  of  India  and  Ceylon  have  all  been  triangulated,  and 
the  highlands  and  plateaus  of  Persia,  Baluchistan,  Afghanistan,  Tur- 
kistan,  or  the  Pamirs,  are  all  open  country.  But  there  are  doubtless 
oircumstanoes  under  which  triaugnlation  may  be  exceedingly  difficult, 
if  not  impossible,  and  it  is  with  an  illustration  or  two  of  such  exceptional 
conditions  that  I  will  conclude  my  paper. 

In  the  long  narrow  ice-bound  valleys  which  lead  up  from  the  Hindu 
Kush  to  the  Pamirs,  where  one  can  only  see,  towering  thousands  of 
feet  above,  the  lower  knobs  and  buttresses  of  gigantic  spurs  which 
intersect  the  glaciers  of  the  mighty  ranges  on  either  hand — where  the 
wind  whistles  down  with  the  force  of  steam  and  the  temperature  of  ice ; 
we  were  once,  to  use  a  familiar  term,  fairly  bunkered.  We  had  got  our 
triangnlation  up  so  far  without  the  assistauoe  of  a  day’s  halt  even,  and 
now  came  the  difficulty.  We  couldn’t  climb  out  of  it ;  we  could  only  work 
along  with  short  bases  and  long  narrow  intersections.  We  had  to  stick 
to  it,  for  triangnlation  was  important.  For  aught  we  knew,  the  Bussian 
surveyors  would  have  their  triangulation  to  support  their  contentions, 
and  if  they  had  and  we  had  not,  we  should  have  been  at  a  scientific 
disadvantage.  Moreover,  the  question  of  latitude  was  an  important 
one.  Much  depended  on  the  latitude  of  Lake  Victoria,  and  although 
under  ordinary  circumstances  latitude  values  can  be  obtained  with  all 
necessary  precision  by  astronomical  observations,  it  was  not  at  all 
a  certainty  that  they  could  be  so  obtained  on  the  Pamirs.  Where 
masses  of  mountains  exist,  there  is,  unfortunately,  a  liability  to  error 
introduced  which  cannot  be  readily  calculated,  and  the  amount  of 
such  error  may  be  very  large  indeed.  We  laboured  on  as  best  we  oould, 
but  it  is  an  open  question  whether  triangnlation  under  such  conditions 
would  have  proved  satisfactory,  or  beyond  challenge,  when  we  were 
suddenly  relieved  of  all  our  difficulties.  One  glorious  day,  when  the 
mist-wreaths  had  disappeared  from  the  snow-capped  peaks,  and  rivulets 
had  become  rushing  torreuts.  Colonel  Wahab  climbed  up  an  exceedingly 
high  mountain  (we  surveyors  think  19,000  feet  a  very  fair  climb),  and 
across  the  back  of  the  distant  Hindu  Kush  he  saw  the  line  of  Kashmir 
peaks,  fixed  by  Tanner  in  former  years,  pointing  the  way  to  direct 
connection  with  Indian  triangulation,  and  at  once  providing  us  with 
exact  conclusions  for  the  basis  of  our  work  on  the  Pamirs.  These  peaks 
were  seen  again  on  subsequent  occasions.  Three  days  only  were  lost  in 
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attaining  exact  resnlta,  and  they  were  three  very  well  expended  days, 
for  thereafter  we  were,  in  a  scientific  sense,  masters  of  the  situation, 
and  our  junction  with  Russian  surveys  in  Trans-Gaspia  was  a  complete 
success.  The  point  of  this  story  lies  chiefly  in  this,  that  we  were 
helped  out  of  our  difficulties  by  the  prevision — or  provision,  I  might 
call  it — of  another  surveyor,  Colonel  Tanner,  whose  own  geographical 
surveys  were  widely  apart  from  ours.  It  was  the  unforeseen  value  of  his 
triangulation  that  points  the  moral  of  this  tale. 

Once  again  we  were  in  difficulties.  We  were  in  the  lower  Chitral 
valley  during  that  uneasy  time  when  all  the  frontier  was  ablaze ; 
we  were,  in  fact,  outside  Chitral  at  the  time  when  some  of  our 
friends,  to  whom  we  bad  looked  for  assistance  in  demarcating  the 
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boundary  between  Chitral  and  Afghanistan,  were  inside,  and  couldn’t 
get  out.  When  we  first  appeared  in  the  Kunar  valley  as  guests  of  the 
Amir’s  commander-in-chief,  Ghulam  Haidar,  a  very  pretty  fight  had 
just  been  raging  between  him  and  Umra  Khan  of  Bajaor.  Between 
us  and  Chitral,  in  fact,  Umra  Khan  had  possessed  himself  of  the  valley 
along  which  it.  was  our  business  to  survey,  and  he  barred  our  way. 
Whether  he  guessed  that  boundary  demarcation  would  turn  him  out 
of  that  valley,  I  cannot  say,  but  instead  of  coming  into  our  camp  to 
represent  his  own  claims,  he  started  on  the  warpath  for  ChitraL 
A  ourions  change  came  immediately  over  the  spirit  of  that  frontier 
drama.  Across  the  hills  sepairating  our  valley  from  Bajaor,  the 
genial  giant  Ghuhtm  Haidar  metaphorically  stretched  out  the  band  of 
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friendship  to  Umra  Khan,  and  in  a  spirit  of  almost  Christian  forgiveness 
the  latter  helped  himself  from  that  Afghan  army  which  was  our  pro¬ 
tection  to  assist  his  progress  to  Chitral.  He  even  suggested  that,  should 
he  not  meet  with  all  that  success  which  he  undoubtedly  deserved,  he 
would  send  his  wife  and  family  for  protection  to  our  camp.  We  already 
had  the  Chitral  refugees — relations  of  the  lately  murdered  Mehtar — so 
our  company  promised  to  be  mixed.  Inside  Chitral  our  friends  were 
having  a  worse  time  than  we  thought,  for  we  had  comforted  ourselves 
with  the  reflection  that  four  hundred  Sikhs  and  two  guns  were  more 
than  a  match,  inside  good  defences,  for  as  many  Chitral  bandits  or 
Pathan  deserters  as  might  array  themselves  against  them. 

Anyhow,  the  circumstances  were  not  promising  for  triangulating 
the  Chitral  valley.  Triangulation,  indeed,  was  impossible.  Once  again, 
however,  we  were  helped  out  of  our  difficulties  by  the  prevision  of  a 
past  race  of  surveyors.  We  knew  that  if  we  could  only  gain  the 
mountains  of  Kaflrstan  overlooking  Chitral,  we  should  sight  the  great 
peaks  long  ago  fixed  by  Carter  (now  Colonel  Carter  Campbell)  from  the 
neighbourhood  of  the  Indus,  and  our  difficulties  would  be  ended. 

Something  had  to  be  done,  or  we  should  determine  no  boundary  at 
all.  So  we  persuaded  Ghul&m  Haidar  to  give  ns  an  escort  of  five 
hundred  of  his  trusty  warriors  for  an  expedition  into  the  land  of  the 
Kafirs.  Never  shall  I  forget  that  fortnight’s  trip  into  the  Kafir  high¬ 
lands.  It  was  the  time  when  the  wild  almond  blossoms  covered  the 
steep  hillsides  down  to  the  river’s  brink,  when  lilies  and  violets  and 
strange  forms  of  honeysuckle  were  brought  to  decorate  our  tents;  a 
time  of  spring  sunshine  that  preceded  that  time  of  bitter  winter  snow 
which  blocked  the  way  for  Kelly’s  force  between  Gilgit  and  Chitral. 
We  wandered  through  thickets  of  wild  fig  and  olive,  under  craggy 
cliffs  covered  with  ivy — where  the  wild  vine  held  together  the  crumbling 
rooks,  under  the  shade  of  deodars,  and  up  into  forests  of  oak,  the  like  of 
which  I  have  never  seen  elsewhere.  The  acorns  were  treble  the  size  of 
any  ordinary  English  acorns,  and  I  am  pleased  to  think  that  a  young 
tree  sprung  from  one  of  them  is  now  growing  up  at  Simla.  Beyond 
the  forests  we  stiuck  into  the  snow-bound  hilltops,  and  finally  we 
reached  a  point  where  a  gigantic  mass  of  craggy  outcrop  marked  an 
unmistakable  feature  in  the  mountain  landscape. 

Here  the  situation  was  striking  enough.  All  around  ns  were  the 
snowy  mountains  of  Kafirstan  and  the  Feshawur  frontier,  an  apparently 
dead  level  of  white  undulations,  broken  only  by  tbe  dark  lines  of  jagged 
and  splintered  outcrop,  but  dominated  here  and  there  by  those  higher 
summits  which  had  been  fixed  from  afar  by  Indian  triangulation. 
Almost  at  our  feet  was  the  black  valley  of  Chitral,  where  our  friends 
were  fighting  for  their  existence,  and  stretching  away  northward  was 
the  long  sinuous  line  of  dividing  watershed  which  was  to  carry  the 
boundary  from  the  Hindu  Kush  to  the  neighbourhood  of  our  camp  on  the 
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Knnar  river.  It  was  all  spread  out  as  in  a  map.  There  was  no  farther 
diffionity  in  completing  the  necessary  topography,  and  a  few  days’  work 
secnred  the  success  of  the  expedition.  Then  we  came  down  again,  and 
I  wish  I  had  time  to  tell  you  of  the  manoeuvres  of  our  Afghan  escort 
through  the  snow,  which  was  sometimes  up  to  their  necks.  Without 
transport,  or  commissariat,  or  medical  arrangements,  or  tents  of  any  sort 
or  kind,  five  hundred  Afghan  soldiers  followed  ns  up  those  mountains, 
and  followed  us  down  again,  guarding  us  closely,  for  there  was  no 
telling  what  the  Kafir  might  not  take  it  into  his  head  to  do.  Not  a  man 
was  the  worse  for  it,  as  far  as  I  know. 

Here  again  I  wish  to  impress  on  you  that  but  for  the  prescience  of 
our  departed  chief.  General  Walker,  who  possibly  foresaw  that  geo¬ 
graphical  triangnlation  might  well  prove  to  be  of  paramount  importance 
even  in  the  future  interests  of  frontier  policy,  and  who  started  Captain 
Carter  on  that  series  of  difficult  operations  from  the  Indus  which  ended 
in  giving  ns  help  at  an  urgent  hour  of  need,  the  Indian  Government 
would  certainly  have  had  no  fixed  frontier  at  that  time,  and  might 
possibly  have  been  waiting  for  it  even  now. 

And  so  I  end  as  I  began.  The  academic  study  of  geography  in 
its  relation  to  ancient  history,  to  archaeology,  to  anthropology  or  geology, 
is  of  infinite  use  in  assisting  to  solve  the  problems  presented  by  these 
sciences,  and  the  first  establishment  of  a  school  at  the  university  which 
will  facilitate  and  encourage  this  study  marks  an  epoch  in  the  progress 
of  geographical  knowledge  on  which  we  may  well  congratulate  ourselves. 

But  it  is  not  quite  all  that  is  required.  Something  of  the  theory  and 
the  results  of  its  practical  application  to  the  business  of  life,  to  com¬ 
mercial  business,  and  to  political  business,  is  also  wanted.  Our  soldiers 
and  our  sailors  know  bow  to  make  geography,  and  bow  to  make  use  of 
it.  I  sometimes  think  that  our  merchants  and  our  statesmen  would 
make  better  use  of  it  if  they  knew  also  how  to  make  it,  and  if  they 
fully  appreciated  the  absolutely  immeasurable  cost  of  geographical 
ignorance. 


Before  the  reading  of  the  paper,  the  President  said  :  This  is  not  the  first  time 
that  a  meeting  of  this  Society  has  had  the  pleasure  of  Sir  Thomas  Holdich’s  company, 
and  I  am  quite  sure  we  shall  have  as  interesting  a  paper  as  we  had  last  time  he 
addressed  one  of  our  meetings.  There  is  likely  to  be,  I  hope,  considerable  discussion 
of  the  paper  afterwards,  and  therefore  I  will  not  detain  you  longer. 

After  the  reading  of  the  paper,  the  following  discussion  took  place : — 

General  Sir  Peter  Lumsden  :  I  congratulate  the  Royal  Geographical  Society  on 
having  secured  such  a  practical  master  of  his  subject  as  my  old  friend  Sir  Thomas 
Holdich,  who  has  so  ably  expounded  the  political,  commercial,  and  economical 
necessity  to  this  country  of  geographical  educational  development.  I  will  not  soar 
with  my  friend  to  the  watershed  of  the  Himalayas,  or  the  Hindu  Kush  ;  nor  will  I 
descend  these  vast  slopes  to  seek  for  his  frontiw  along  the  foot  of  the  hills ;  nor 
will  I  grope  in  the  depths  of  the  Oxus  to  seek  for  that  geographical  point,  that 
wUho’-the-wisp,  the  Ziarut  of  Khwaja  Salah,  which  he  assured  us  was  ages  ago 


478 


THE  USE  OF  PRACTICAL  OEOQRAPHT  ILLUSTRATED 


■wept  sway  by  the  river.  We  need  not  go  to  the  steppes  of  the  Pamirs  or  the  sources 
of  the  Nile  to  corroborate  the  stern  facts  which  Sir  Thomas  Holdich  has  placed 
before  us  this  evening,  to  illustrate  the  necessity  of  increased  geographical  education 
in  this  country ;  these  facts  are  known  to  us,  and  they  are  so  numerous  that  it 
would  be  out  of  the  question  to  attempt  categorically  to  enter  upon  them.  I  will 
only  adduce  one  example  in  this  country  from  my  own  experience,  which  caused  a 
great  deal  of  misunderstanding,  and  no  small  amonnt  of  correspondence.  It  was 
with  regard  to  the  practice  prevalent  amongst  Scottish  lawyers  and  factors  of  using 
the  expression  **  skyline  ”  as  denoting  the  crest  of  the  ridge  or  hill  dividing  two 
properties.  However  happy  the  expression  “  skyline  ”  may  be,  and  definite  with 
regard  to  its  nautical  application  to  the  sea-horizon,  I  think  we  ought  to  keep  it  at 
sea  and  not  bring  it  ashore,  where  it  is  certainly  perfectly  indefinite  and  unintelligible, 
for  I  think  it  stands  to  reason  that  a  “  skyline  ”  of  that  description  must  depend  on 
the  position  of  the  observer,  as  it  increases  or  decreases  according  as  we  approach 
or  go  away  from  the  crest  of  the  hill.  I  am  content,  and  I  dare  say  a  good  many  in 
this  room  are  equally  so,  to  accept  the  testimony  given  by  such  a  distinguished 
engineer,  explorer,  and  competent  surveyor  as  Sir  Thomas  Holdich,  who  for  the 
past  score  of  years  has  had  unexampled  experience  in  all  matters  connected  with 
delimitation  of  national  frontiers,  and  has  so  forcibly  placed  before  us  the  knowledge 
he  has  gained  in  these  operations.  I  trust  that  the  Council  of  the  Boyal  Geo¬ 
graphical  Society  will  be  able  to  use  its  influence  with  the  Government  and  people 
of  this  country,  to  secure  for  this  national  want  of  geographical  education  something 
of  the  same  response  which  another  Engineer  officer  so  lately  procured  for  educa¬ 
tion  in  the  Sudan. 

Lieut.-Colonel  Levebsok  :  I  thoroughly  agree  with  all  Sir  Thomas  Holdidi  has 
said  with  reference  to  the  importance  of  geographical  knowledge  in  the  determina¬ 
tion  of  international  boundaries.  Maps,  even  if  more  or  less  accurate,  are  not  alone 
sufficient.  In  order  that  full  advantage  may  be  taken  of  them,  they  must  be  sup¬ 
plemented  by  an  intimate  acquaintance  with  the  physical  and  political  geography 
of  the  districts  they  embrace.  It  is  not  enough  to  know  the  exact  course  of  rivers 
or  streams ;  one  also  wants  to  know  their  nature  and  peculiarities.  From  a  de- 
limitator’s  point  of  view,  most  rivers  and  streams  afford  good  frontiers,  except  such 
as  are  liable  to  alter  their  courses  or  throw  up  islands ;  but  a  statesman  must 
■elect  a  frontier  which  is  not  only  good  as  a  line,  but  which  in  other  respects  is 
likely  to  prove  satisfactory.  Small  streams  may  be  objectionable  as  likely  to  be 
the  cause  of  quarrel  in  connection  with  drinking  and  washing  rights,  or  water 
required  for  irrigation  purposes.  In  the  case  of  large  rivers,  it  may  be  found  that  if 
the  ownership  of  the  banks  were  to  be  in  different  hands,  the  arrangements  for  the 
improvement  of  navigation,  and  for  police  supervision  for  fiscal  purposes,  would  be 
likely  to  give  so  much  trouble  that  it  would  be  better  to  seek  a  frontier  elsewhere. 

Sir  Thomss  Holdich  has  referred  to  watersheds  or  water-partings  as  the  best  of  all 
frontier  natural  boundaries,  but  I  venture  to  think  this  statement  should  be  modi¬ 
fied,  and  that  it  would  be  better  to  say  that  they  are  often  the  best  natural  boundaries. 
As  is  the  case  with  rivers,  they  should  not  be  adopted  without  full  geographical 
knowledge.  In  mountainous  districts,  when  the  line  of  water-parting  is  sharply 
defined  and  difficult  of  access,  it  is  undoubtedly,  next  to  the  sea,  the  best  possible 
boundary ;  but  it  often  happens,  even  in  very  mounUunous  countries,  that  the 
main  line  of  water-parting  is  not  very  clearly  defined,  and,  as  stated  by  Sir  Thomas 
Holdich,  the  highest  and  most  important  peaks  are  frequently  not  on  this  line.  In 
such  cases  it  would  often  be  preferable  to  select  other  crest-lines,  or  lines  connecting 
peaks  in  preference  to  the  naain  watershed.  Such  selection  can,  of  course,  not  be  made 
without  a  good  map,  and  intimate  acquaintance  with  the  country.  In  some  more 
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or  lees  mountiunous  districts  it  will  be  found  that  most  of  the  habitations  and 
cultivated  land  are  situated  on  the  top  of  the  principal  ridges.  There  the  water¬ 
shed  would  be  a  most  undesirable  frontier,  and  in  countries  in  which  the  mun 
riTers  rise  on  flat  elevated  plateaux,  or  in  low  ground,  it  often  becomes  almost 
impossible  to  determine  on  the  ground  the  exact  line  of  water-parting. 

A  good  frontier  should  cause  as  little  inconvenience  to  the  people  living  along 
it  as  possible,  and  therefore  what  I  maj  describe  as  local  requirements  should  be 
taken  into  consideration.  For  instance,  tribal  districts  should  not  be  interfered 
with  more  than  necessary,  villages  and  towns  should  not  be  cut  off  from  their  watOT- 
supplj,  or  garden  ground,  or  cattle  posts  ;  or,  sgain,  a  stream  should  not  be  adopted 
as  a  frontier  if  the  only  practicable  road  between  two  towns  on  the  same  side  of  it 
necessarily  crosses  in  some  portion  of  its  distance  to  the  other  bank. 

There  is  one  form  of  frontier  which  Sir  Thomas  Holdich  inveighs  against,  and 
which  certainly,  from  the  surveyor's  point  of  view,  is  most  objectionable :  I  refer  to 
lines  of  latitude  and  longitude,  or  straight  lines  connecting  two  points,  the  astro¬ 
nomical  co-ordinates  of  which  are  specified.  They  are  difficult  and  expensive  to 
lay  out  on  the  ground,  and  when  marked  out  and  beaconed,  are  often  difficult  to 
recognize,  and  take  no  heed  of  what  I  have  referred  to  above  as  local  requirements. 
With  reference  to  this,  I  should  like  to  bring  very  forcibly  to  your  minds  the  fact 
that  these  very  objectionable  artificial  lines  are  frequently  forced  on  statesmen, 
either  by  the  absence  of  information  regarding  the  district  through  which  a 
boundary  has  to  be  drawn,  or  by  such  information  as  may  exist  being  unreliable. 
It  is  better  to  adopt  such  lines  than  to  find  afterwards  that  mountains,  streams,  or 
places  which  have  been  specified  do  not  exist,  or  are  far  removed  from  where  they 
were  supposed  to  be. 

Sir  Thomas  Holdich  proposes  that,  in  cases  where  accurate  information  does  not 
exist,  agreements  with  reference  to  botmdaries  should  be  postponed  till  a  survey  has 
been  made,  but  I  am  afraid  this  would  only  be  practicable  to  a  very  limited  extent. 
When  international  boundary  questions  arise,  the  relations  between  the  states  con¬ 
cerned  are  not  unfrequently  somewhat  strained,  and  it  may  be  necessary  to  come 
to  some  settlement  at  once.  Under  such  circumstances,  a  good  solution  of  the 
difficulty  would  appear  to  be,  in  cases  where  there  is  doubt  as  to  the  accuracy  of 
existing  maps,  to  agree  to  certain  natural  frontier-lines,  provided  they  be  found 
after  survey  to  fall  within  a  specified  limited  zone.  When  the  country  is  almost 
entirely  unknown,  the  best  course  to  pursue  would  probably  be  to  specify  certain 
latitudes  or  longitudes  as  guiding-lines,  which  should  be  liable  to  be  replaced  by 
natural  boundaries,  provided  suitable  ones,  within  certain  limits,  could  subsequently 
be  found  agreeable  to  all  the  high  contracting  parties. 

Mr.  H.  J.  Mackindzb  :  Sir  Thomas  Hcidich  has  distinguished  rather  strongly 
between  the  academic  and  the  practical  aspects  of  geography.  Possibly,  in  some 
countries  where  the  universities  are  a  little  more  academic  than  in  England,  we 
might  have  to  draw  such  a  line  strongly,  but  it  is  one  of  the  ordinary  criticisms 
of  Oxford  and  Cambridge,  passed  by  foreign  professors  for  instance,  that  they  are 
too  little  academic  and  too  strongly  practicaL  To  our  ultra-practical  English 
mind  this  may  sound  an  extraordinary  position,  but  when  we  reflect  that  it  is 
the  function  of  an  English  university  not  only  to  produce  professors,  but  also  India 
civil  servants,  home  civil  servants,  members  of  Parliament,  and  even  prime 
ministers,  I  think  we  may  claim  that  English  universities  have  practioJ  as 
well  as  academic  functions.  It  is  just  because  of  that  practical  side  of  university 
work  in  this  country  that  I  value  most  the  geographical  teaching  which  it  is  now 
proposed  to  extend  from  the  comparatively  humble  basis  of  the  past  few  yeais. 

The  possibility  of  using  the  peaks  fixed  by  Colonel  Tanner  and  others,  was  based 
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on  the  feet  that  when  the  trigonometrical  poaition  of  a  point  is  set  down,  there 
is  no  possibility  of  doubting  the  meaning  of  the  observer.  If  language  were  used 
with  similar  precision,  if  such  terms  as  "  foot  of  mountains "  and  “  easterly 
direction,”  to  which  Sir  Thomas  Holdioh  referred,  were  used  with  undoubted 
jmcision  by  all  those  talking  on  geographical  matters,  then  it  would  he  possible 
to  refer  with  similar  correctness  to  statements  in  language,  and  not  merely  in 
matlmmetifjtl  symbols.  It  is  oue  of  the  results  of  academic  training  that  language 
is  used  with  precision.  If  for  that  reason  alone,.  I  venture  to  hope  we  may  obtain 
something  of  practical  value  even  from  the  academic  study  of  geography. 

We  all  of  us  thank  Sir  Thomas  Holdich  exceedingly  for  drawing  attention  to 
this  matter,  and  if  I  ask  him  to  soften  a  little  the  frontier  which  he  draws  between 
the  academic  and  the  practical,  I  know  that  he  will  be  the  first  to  agree  with  my 
general  ideas. 

The  President  :  Before  asking  you  to  pass  a  vote  of  thanks  to  Sir  Thomas 
Holdich,  I  think  I  ought  to  refer  to  the  matter  to  which  he  alluded ;  perhaps  I 
ought  to  have  mentioned  it  at  the  beginning  of  the  meeting,  namely,  the  arrange¬ 
ments  that  we  have  been  making  with  the  University  of  O-xford  to  establish  a 
really  useful  and  practical  schoil  of  geography  in  this  country.  In  the  preliminary 
negotiations  to  secure  that  end,  we  have  had  the  very  great  advantage  of  advice 
and  assistance  from  Sir  Thomas  Holdioh  himself,  and  I  am  glad  to  say  that  I  can 
now  announce  to  the  Society  that  our  Council  this  afternoon  passed  resolutions 
which  enabled  me  to  tell  the  Vice-Chancellor  of  Oxford  that  the  authorities  there 
are  in  full  and  perfect  accord,  in  the  arrangement  of  a  scheme  for  a  school  of 
geography,  with  the  Council  of  this  Society.  We  now  have  every  hope  of 
establishing  such  a  useful  and  practical  school  as  will,  in  the  time  to  come,  if  not 
immediately,  dispel  that  ignorance  which  has  in  former  times  cost  us  so  very  dear. 
We  would  also — for  it  is  the  duty  of  the  Council  of  this  Society  to  tackle  all  difficult 
geographical  questions — attempt  to  sweep  away  that  habit  of  incorrect  definition 
and  of  absence  of  definition  which  has  also  cost  us  so  dear.  We  have  appointed 
a  committee  in  order  to  define  the  meanings  of  geographical  terms,  and  give  to 
every  feature  and  every  fact  in  nature  connected  with  geography  its  right  name. 
It  will  be  a  difficult  task,  and  the  result  perhaps  will  not  be  immediately  adopted, 
but  I  cannot  help  thinking  it  will  be  a  useful  task,  and  I  am  quite  sure  we  were 
bound  in  duty  as  a  Society  to  attempt  it.  In  that  way  we  hope  we  shall  remedy 
two  great  defects  which  have  been  pointed  out  to  us  by  Sir  Thomas  Holdich — 
the  ignorance  of  geography  in  this  country,  and  the  absence  of  clear  ideas  with 
regard  to  the  meaning  of  geographical  terms.  We  have  the  great  advantage  of 
Sir  Thomas  Holdich’s  counsel,  the  counsel  of  a  man  with  the  experience  of  many 
years  of  geographical  work  in  the  field,,  and  able  by  his  learning  as  well  as  by  his 
practical  knowledge  to  give  us  most  valuable  advice.  I  now  propose  to  you  a 
cordial  and  unanimous  vote  of  thanks  to  Sir  Thomas  Holdich  for  his  most  interest¬ 
ing  and  suggestive  paper  this  evening. 


EXPLORATIONS  IN  ICELAND  DURING  THE  TEARS  1881-98.* 

By  Dr.  TH.  THORODDSXN. 

As  I  have  previously  observed,  the  lowlands  occupy  but  an 
insignificant  extent  of  the  surface  as  comp>ared  with  the  plateau. 


*  Cuntinued  from  p.  274.  Map,  p.  576. 
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Setting  aside  certain  relatively  broad  throats  of  valleys  and  certain 
river-deltas,  the  east  and  north  of  the  island  poasees  no  lowland  tracks. 
The  only  quarter  in  which  there  are  lowlands  properly  deserving 
of  the  name  is  in  the  south  and  south-west  of  Iceland.  Between 
Homafjord  and  Myrdalsjukull  there  is  a  narrow  but  perfectly  flat  strip 
of  coast,  formed'of  fluvial  detritus  brought  down  by  the  almost  innumer- 
•  able  jiikuU  (glacier)  streams,  which  break  forth  from  the  clefts  and 
glens  of  the  plateau.  These  countless  anastomosing  glacial  streams 
roll  down  great  quantities  of  gravel  to  the  plains,  and  wherever 
the  surface  of  the  earth  is  inundated  by  the  icy-cold  glacier  water 
vegetation  refuses  to  grow.  All  along  the  southern  border  of 
Yatnajokull  the  farms  are  confined  to  a  few  oases,  widely  separated 
from  one  another  by  wastes  of  barren  sand  and  furious  glacial  torrents. 
Indeed,  in  msmy  places  the  people  have  been  obliged  to  move  their 
dwellings  higher  up  on  the  mountain-sides,  in  order  to  escape  the 
inundations  caused  by  the  ungovernable  glacial  rivers.  Glaciers 
appear  in  every  glen,  and  often  thrust  themselves  close  up  to  the  very 
walls  of  the  homestead.  In  the  county  of  Tester  Skaptafell,  the  ice- 
mountains  recede  from  the  coast,  giving  room  for  broader  belts  of  low¬ 
land  ;  but  there  too  the  lowlands  consist  of  sandy  deserts  and  fields  of 
lava,  the  latter  having  issued  from  the  craters  of  the  interior.  These 
lowland  tracts  are  for  the  most  part  thickly  strewn  with  rolled  fluvial 
gravels  and  sand ;  but  at  the  foot  of  the  volcano  Eatla  the  gravel 
is  mingled  with  volcanic  ashes  and  scorise,  which  imparts  a  different 
character  to  the  landscape.  Extensive  areas  of  drift-sand  are  also 
tolerably  numerous.  They  produce  large  crops  of  sandwort,  Elymtis 
arenariutf  the  seeds  of  which  are  gathered  by  the  poverty-stricken 
inhabitants  and  used  for  both  bread  and  porridge. 

This  coast  (the  southern)  is  destitute  of  harbours,  all  the  fjords 
having  been  gradually  filled  up  by  the  detritus  carried  down  by  the 
glacial  torrents.  The  8ec^  too,  is  so  shallow  that  it  is  extremely  perilous 
for  ships  to  approach  near  to  land.  Besides,  a  heavy  surf  rolls  in 
towards  the  shore,  frequently  with  such  violence  as  to  dam  back 
the  glacial  torrents,  so  that  in  this  way  a  striug  of  lagoons  are 
formed.  When  the  wind  blows  straight  off  the  sea  towards  the  coast, 
the  outflow  channels  of  the  lagoons  are  often  temporarily  closed,  and 
the  rivers,  being  unable  to  discharge  their  waters  into  the  sea,  overflow 
the  adjacent  regions. 

The  largest  continuous  tract  of  level  country  in  Iceland,  a  tract 
some  1550  square  miles  in  extent,  lies  between  the  peninsula  of 
Keykjanes  and  EyjaQallajoknll.  My  geological  investigations  have 
shown  that  this  relatively  low  region  is  an  area  of  subsidence  bounded 
by  faults  reaching  down  to  the  foundations  of  the  mountains.  Here 
there  have  been  constant  changes  going  on  all  through  the  historical 
period,  often  taking  the  form  of  violent  earthquakes,  which  more  than 
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onoe  have  occasioned  serious  loss  of  life  and  property.  The  mountains 
which  shut  in  this  lowland  plain  are  composed  of  tuff  and  breccia.  In 
most  places  they  present  an  abrupt  escarpment  to  it,  and  everywhere 
exhibit  unmistakable  evidences  of  volcanic  activity.  Its  elevation  is 
but  little  higher  than  the  sea-level,  but  the  plain  rises  uniformly 
towards  the  interior,  ramifying  in  some  directions  into  deep  narrow 
glens.  Its  maximum  elevation  does  not  exceed  400  feet,  and  occurs 
near  the  geysirs.  West  of  Mount  Heokla  the  lowland  plain  merges 
almost  imperceptibly  into  the  plateau,  there  being  no  barrier  breaking 
the  level  slope  which  unites  the  two — an  unfortunate  thing  for  the 
inhabitants  of  the  cultivated  lowlands,  since  the  pumice-dnst  and  drift- 
sand  blow  down  upon  them  unchecked.  During  the  north-east  gales 
the  inhabited  lowlands  suffer  considerably ;  indeed,  more  than  onoe  in 
the  course  of  time  whole  districts  have  been  rendered  uninhabitable, 
as,  for  example,  in  1836  and  1881.  This  lowland  region  is,  for  the 
greater  part,  grass-grown,  and,  beiog  well  adapted  for  the  feeding  of 
live-stock,  is  the  thickest-peopled  of  any  districts  in  Iceland.  At  the 
close  of  the  Glacial  period  it  was  entirely  covered  by  the  sea.  In  places 
where  the  streams  have  laid  bare  the  lower  strata,  the  shells  of  numerous 
arctio  bivalves  have  been  found  in  the  clay ;  occasionally,  too,  parts  of 
the  skeletons  of  whales  come  to  light.  At  a  later  period,  after  the  low¬ 
lands  were  raised  above  the  permanent  level  of  the  sea,  they  were  over¬ 
flowed  by  a  great  number  of  gigantic  lava-currents,  which  came  down 
from  the  volcanoes  on  the  plateau  or  from  those  along  its  borders.  The 
largest  currents  issued  from  Mount  Heckla  and  from  the  volcanoes  at 
Fiskivotn.  In  many  places,  therefore,  the  lavas  lie  underneath  the 
more  recent  humus. 

There  is  also  a  stretch  of  low  ground,  extending  to  some  400  square 
miles,  but  not  more  than  100  feet  above  the  level  of  the  sea,  around  the 
head  of  the  broad  bay  of  Faiafl6i.  It  is  partly  enclosed  by  a  semicircle 
of  steep  basalt  mountains  rising  to  1500  feet,  and  penetrated  by  several 
valleys  of  erosion.  The  surface  here  is  broken  by  a  great  number  of 
marshes  and  moors,  intersected  by  low  ridges  of  basalt,  which  are 
sometimes  bare  rook,  sometimes  overgrown  with  scrub,  but  which  all 
alike  show  evidenoes  of  glacial  scouring.  This  district,  too,  was  covered 
by  the  sea  in  Glacial  times,  judging  from  the  strata  of  clay  and  their 
intarbedded  remains  of  Toldia  arctiea  and  other  shells,  and  from 
several  other  indications  that  the  sea  once  rose  to  a  {lermanently  higher 
level  than  it  does  now.  Here  again  we  have  an  area  of  subsidence ;  for 
the  deposits  of  lignite,  which  crop  out  at  a  considerable  elevation  in  the 
enoiroling  mountains,  show  themselves,  in  oonsequenoe  of  the  faultage, 
at  a  very  much  lower  altitude  in  the  basalt  ridges.  Chains  of  craters 
with  an  abundance  of  warm  springs  form  a  semicircle  round  the 
little  plain.  The  Assures  from  which  the  springs  generally  issue  run 
diagonally  across  the  entrances  of  the  glens  or  valleys.  In  fact,  the 
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natural  currents  of  the  lava.  This  particular  sheet  ot  water,  moreover, 
is  studded  with  several  craters,  which  project  above  its  suifsoe  like 
islands;  and  all  its  immediate  surroundings  bear  witness  to  great 
volcanic  activity.  A  part  of  its  supply  is  derived  from  springs  in  the- 
lava.  The  group  of  lakes  called  Fiskivotn,  west  of  Yatnajokull,  consists 
for  the  most  part  of  crater  lakes.  Between  them  and  Yatnajokull 
stretches  a  wide  lava  waste,  through  which  the  water  that  melts  off  the 
glaciers  filters  till  it  reaches  the  lakes.  Thingvallavatn  is  partly  a  lava 
lake,  partly  a  glacial  basin.  Its  southern  portion  is  deep  (about  42& 
feet),  its  northern  portion  shallower,  and  here  the  lake  is  bordered  by 
currents  of  lava,  which  have  fiowed  down  between  the  great  lava-fissures 
of  Almannagj4  and  Hra{hagj4.  The  lake  is  also  fed  by  subterranean 
affluents  from  the  glaciers  of  Langjdkull,  whose  water,  after  being  filtered. 
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plain  would  appear  to  owe  its  origin  to  a  kesaeJbrueh,  or  the  breaking 
down  of  the  side  of  a  basin,  a  phenomenon  of  which  there  are  several 
instances  in  Iceland. 

Iceland  possesses  numerous  lakes,  though  the  majority  of  them  are  of 
small  size.  The  largest  are  Thingvallavatn  and  Thorisvatn,  each  slightly 
exceeding  an  area  of  25  square  miles.  But  the  island  possesses  inex¬ 
haustible  reservoirs  ot  water  in  its  numerous  large  glaciers.  Indeed,  all 
the  largest  of  the  lakes  and  rivers  are  fed  directly  or  indirectly  from 
glacier  sources.  The  lake-basins  owe  their  origins  to  various  causes. 
Some  are  due  to  volcanic,  some  to  glacial  energy.  Others,  again,  such  as 
M^atn,  which  is  only  from  6  to  23  feet  deep,  are  merely  depressions  in  the 
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through  the  intervening  lava-beds,  issues  from  several  fissures  near 
Thingvellir  as  bright  and  clear  as  crystal.  South  of  the  lake  there  are 
unmistakable  raised  beaches,  demonstrating  that  at  one  time  Thingval- 
lavatn  must  have  been  both  larger  and  deeper  than  it  is  at  the  present 
time.  The  shrinkage  in  its  area  is  principally  due  to  the  fact  that  its 
discharging  stream,  the  Sog,  has  worn  down  its  channel  to  a  greater 
depth. 

In  many  places  on  the  plateau,  where  former  large  ground-moraine.s 
associated  with  low  mounds  have  deposited  their  dibrt$,  numerous 
lakes  are  found.  One  such  example  is  the  large  group  of  lakes  at 
Amarvatn,  north-west  of  LangjokulL  Moraine  lakes  are  also  frequent 
in  the  valleys,  as,  for  instance,  Skriduvatn,  in  the  east  of  the  island, 
F16d,  in  Yatnsdal,  on  the  north  side;  and  there  are  several  others.  In 
some  districts  you  find  deep  basins  scooped  out  of  the  basalts.  Skor* 
radalsvatn,  with  a  depth  of  125  feet,  is  one  instance;  another  is 
Lagarfljdt,  a  lake  some  25  miles  long,  whose  surface  lies  at  an  elevation 
of  85  feet  above  sea-level,  whilst  its  bottom  goes  down  to  275  feet  below 
the  level  of  the  sea.  Yet  another  category  of  lakes  owe  their  origin  to 
the  damming  up  of  jdkel  (ice-mountain)  streams  in  tile  lowlands.  These 
lakes  are  extremely  shallow,  and  frequently  alter  their  shape  and  size ; 
for  example,  the  newly  formed  Dyngjnvatn,  south  of  Askja.  Large 
pools  of  water,  caused  by  the  melting  of  glacial  ice  and  snow,  are 
frequent  along  the  edges  of  the  glaciers.  Hvit&rvatn,  near  Langjokull, 
washes  the  foot  of  two  glaciers,  from  which  icebergs  are  *'  calved  ”  and 
fioat  about  on  its  surface.  Although  at  the  present  time  very  shallow, 
25  to  40  feet,  this  lake  was  formerly  very  much  deeper,  a  fact  proved 
by  the  existence  of  four  separate  raised  beaches,  one  above  the  other, 
plainly  marked  on  the  sides  of  the  nearest  mountains.  The  highest 
level  was  coincident  with  the  close  of  the  Glacial  epoch,  when  the  lake 
was  fenced  in  by  glaciers  on  the  south  as  well.  Langisjdr,  a  lake 
14  miles  long,  by  ^  to  mile  broad,  wedged  in  between  two  sharply 
pitched  mountain  chains,  on  the  west  margin  of  Yatnajokull,  is  also  a 
dammed-up  glacier  lake.  Although  vegetation  does  not  thrive,  the 
surroundings  possess  a  certain  wild  romantic  beauty  of  their  own. 

In  many  parts  of  the  island  there  are  numerous  coast  lagoons,  but 
more  especially  on  the  north  side,  where  are  Hup,  Hofdavatn,  and 
Miklavatn.  The  quality  of  the  water  in  these  lagoons,  whether  fresh, 
stagnant,  or  salt,  depends  upon  the  results  of  marine  erosion  and  upon 
the  nature  of  the  outlet.  The  fauna  of  these  coast  pools  is  consequently 
liable  to  change.  Sometimes  salt-water  species  have  free  access  into 
them ;  at  other  times  the  salt-water  species  disappear  or  become  extinct, 
and  fresh-water  species  predominate. 

Iceland  possesses  several  rivers  of  considerable  size,  their  volume 
being  due  to  the  moist  climate  and  the  great  number  of  glaciers.  The 
Icelanders  are  wont  to  discriminate  between  “  mountain  water,”  which 
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is  clear,  and  “  jukel,  or  glacier  water,”  which  is  of  a  milky- white  colour. 
Taking  the  whole  of  the  island  into  account,  the  glacier  streams  greatly 
preponderate.  They  vary  in  colour  from  a  light  milky-white  to  a  rich 
chocolate-brown,  according  to  the  proportion  of  glacial  clays  which  they 
hold  in  suspension.  The  other  determining  factors  are  the  relative 
quantity  of  “mountain  water”  they  contain,  their  nearness  to  the 
glaciers,  and  the  greater  or  less  degree  of  glacial  melting  consequent  upon 
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the  changes  ot  temperature.  Owing  to  these  same  causes  the  colour  of 
the  glacial  streams  varies  also  according  to  the  seasons.  In  some  short 
glacial  streams  the  colour  even  changes  in  close  accord  with  the  varying 
warmth  of  the  night  and  the  day.  But,  as  a  rule,  all  the  larger  glacial 
rivers  are  tinged  with  colour  all  the  year  round.  There  is  no  place  in 
Iceland  where  the  peculiarities  of  the  glacier  streams  can  be  so  well 
studied  as  in  the  coast  districts  south  of  Yatnajokull.  In  that  region 
innumerable  jokel  streams,  most  of  them  short,  torrential,  variable  in 
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their  ooarses,  mn  down  to  the  coast,  to  snoh  an  extent  that  clear  water  is 
almost  unknown.  In  summer  many  of  these  glacial  torrents  spread  out  to 
snoh  a  great  width,  that  it  takes  a  good  hour  or  two  to  ride  across  them. 
A  large  proportion  of  this  time,  however,  is  consumed  in  making  dStoure, 
in  order  to  escape  the  violence  of  the  current  and  its  deeper  reaches* 
There  are  probably  few  places  in  the  world  where  one  can  at  the  present 
day  study  under  more  favourable  cironmstances  the  geological  conditions 
which  prevailed  towards  the  close  of  the  Glacial  epoch  in  Europe.  In 
the  regions  of  the  flat  sand  the  rivers  are  constantly  changing  their 
beds,  sometimes  more  than  onoe  in  the  course  of  a  single  day ;  for  their 
volume  varies  directly  with  the  rate  of  melting  of  the  glaciers.  In  the 
winter  many  of  them  shrink  to  a  minute  fraction  of  their  summer 
volume.  All  the  glacier  streams  possess  the  common  characteristics  of 
carrying  down  large  quantities  of  pebbles  and  clay,  and  of  spreading  out 
over  the  lowlands  in  a  network  of  anastomosing  channels.  Generally 
they  emerge  from  their  parent  glaciers  with  a  pretty  steep  fall,  and 
gather  heavy  burdens  of  pebbles  and  debrtB  from  the  moraines — so  heavy, 
indeed,  that  when  the  strength  of  the  current  diminishes,  the  stream 
cannot  carry  its  load,  but  drops  it.  The  river-bed  thus  gets  choked  up  ; 
the  current  divides.  The  strongest  branches  force  their  way  through 
the  dSbria,  encounter  fresh  obstacles,  run  into  one  another,  coalesce  with 
other  branches,  gain  accessions  of  power,  onoe  more  burst  through  the 
deposits  of  gravel,  send  off  small  side  arms,  again  diminish  in  volume, 
and  so  go  through  the  whole  process  af^h.  Thus  there  is  an  unceasing 
struggle  between  the  glacial  torrents  and  the  masses  of  gravelly  debrit, 
giving  rise  to  an  incessantly  changing  network  of  interconnected 
channels.  One  day  a  river  branch  will  be  swollen  to  the  dimensions  of 
a  dangerous  river;  the  next  day  it  will  contract  to  the  compass  of 
an  insignificant  rivulet.  A  minute  often  sufiBces  to  cause  a  stoppage, 
a  division  of  the  current,  the  carving  out  of  a  new  bed.  Some  of  these 
streams  become  dammed  up  till  they  form  lakes,  which  overflow  and 
inundate  many  square  miles  of  the  adjacent  country.  Some  cut  out 
such  deep  channels  through  the  glacial  dSbrta,  that  they  do  not  shift 
their  courses  for  many  years.  One  of  these  glacial  torrents,  therefore, 
often  presents  a  picture  of  an  extremely  complicated  network  of 
hundreds  of  branches,  enclosing  between  them  a  multitude  of  islands  of 
clay  and  sand,  which  are  equally  as  variable  as  the  rivers  themselves. 
It  may  be  accepted  as  an  invariable  law,  with  regard  to  the  glacial 
streams  of  Iceland,  that  they  never  empty  themselves  into  the  deep 
fjords.  In  all  oases  where  they  formerly  did  so,  the  fjords  have  become 
choked  with  sand,  gravel,  and  clays.  There  are,  however,  a  few  places 
where  the  process  of  filling  up  a  fjord  is  still  actively  going  on ;  for 
instance,  BorgarQord,  on  the  west  coast,  which  receives  the  (river) 
HvitA  Although  this  stream  brings  down  a  relatively  small  quantity 
of  glacial  clay,  nevertheless  during  the  last  eight  hundred  or  nine 
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hundred  years  it  has  levelled  up  the  Qord  to  such  an  extent  that, 
whereas  in  ancient  times  large  trading-ships  sailed  up  it  without 
difficulty,  at  the  present  day  small  boats  can  only  get  up  at  the  times  of 
high  water. 

As  I  have  already  said,  where  the  interior  plateau  is  composed  of 
palagonitio  tuff  and  breccia,  it  slopes  evenly  down  towards  the  sea — a 
circumstance  which  is  not  without  its  effect  upon  the  direction  of  the 
longest  and  greatest  rivers  of  the  island.  The  (Elfusa,  the  Thjorsd,  and 
the  Markarflj6t,  all  streams  of  considerable  magnitude,  flow  down  the 
natural  slope  of  the  plateau  towards  the  south-west  and  the  south. 
The  Markarflj6t  divides  and  reunites  many  times  before  it  empties  itself 
into  the  sea,  thus  forming  the  largest  delta  (Landeyjar)  in  all  Iceland. 
The  Thjorsd,  125  miles  long,  is  the  longest  river  in  the  island.  On  the 
north  side  of  the  island  nearly  all  the  rivers  flow  due  north.  The  largest 
stream  on  that  side  is  the  JdkulsA,  which  enters  Axarfjord.  The  largest 
and  longest  glacier  streams  of  the  plateau  originate  at  altitudes  of  2000 
to  3000  feet,  these  being  the  limits  of  altitude  of  the  glaciers  themselves. 
But  although  the  rivers  of  Iceland  carry  down  relatively  heavy  floods  of 
water,  they  are  not  navigable ;  chiefly  by  reason  of  their  steep  fall,  their 
torrential  current,  their  tendency  to  spread  out  and  subdivide  into 
numerous  branches  in  the  lowlands. 

Waterfalls  are  tolerably  plentiful.  The  most  important  is  Dettifoss, 
in  the  Jokulsi.  The  river  plunges  down  a  fall  of  350  feet  vertical 
height  into  a  chasm  some  12  miles  long,  which  in  all  probability  was 
originally  a  volcanic  fissure.  Many  other  waterfalls,  some  of  them  high, 
some  of  them  picturesque,  some  of  them  uniting  both  oharaoteristios,  exist 
in  different  parts  of  the  island.  The  best  known  are  Skogafoss  and 
GuUfoss  in  the  south,  Hengifoss  in  the  east,  and  Dynjandi  in  the  west. 
As  an  almost  invariable  rule,  the  larger  waterfalls  occur  in  places  where 
tuff  formations  are  overlain  by  basalt  or  dolerite;  the  upper  rocks, 
getting  undermined,  break  off  and  topple  down. 

The  principal  petrological  constituents  of  Iceland  are  basalt  and 
palagonitio  breccias.  Compared  with  these  two  formations,  all  other 
varieties  of  rock  are  excessively  poorly  represented.  Nearly  two-thirds 
of  the  entire  area  is  basalt ;  palagonitio  breccias  occupy  nearly  the 
whole  of  the  remaining  one-third.  The  palagonitio  breccias,  which  are 
of  younger  formation  than  the  basalt,  stretch  in  an  irregular  belt 
diagonally  across  the  island. 

The  north,  north-west,  and  east  cocksts  are  everywhere  modelled  on 
grand  proportions,  their  profiles  reaching  from  the  top  to  the  bottom  of 
the  basalt  formation,  in  the  same  way  as  in  the  Faeroe  islands,  except 
that  the  outlines  are  more  imposing.  The  mountains  front  the  ocean 
like  Cyclopean  walls,  towering  up  in  some  places  to  more  than  3000 
feet  above  its  surface,  the  basalt  being  disposed  in  layers  one  above 
another  in  varying  degrees  of  thickness.  Not  that  they  are  universally 
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horizontal,  for  now  and  again  a  layer  is  wedged  in  between  two  others, 
in  snoh  a  way  that  its  thickness  rapidly  decreases  the  farther  it  goes 
inland ;  and  after  a  very  short  distance  it  disappears  entirely,  whilst  its 
plaoe  is  taken  by  another  layer.  A  few  small  deposits  of  taff  and 
breccia  occur  interspersed  among  the  basalt.  Dykes  are  frequent ;  most 
of  them  pierce  down  through  the  entire  series  of  strata.  The  basalt 
formation  certainly  extends  to  a  total  thickness  of  at  least  10,000  feet, 
in  all  probability  to  a  good  deal  more.  So  far  as  is  known,  the  under¬ 
lying  sedimentary  rocks  do  not  crop  out  in  a  single  locality  throughout 
the  whole  of  the  island. 

Seen  from  a  distance,  the  basalt  mountains  have  a  monotonous  and 
gloomy  appearance;  but  a  closer  examination  reveals  tolerably  wide 
divergence  in  the  details.  Some  of  the  basalt  layers  are  close-gprained ; 
others  are  coarse-grained  and  crystalline, — doleritic,  i)orphyTitic,  scori- 
aceons,  bcmded,  amygdaloid ;  the  last  containing  vesicular  cavities  more 
or  less  filled  with  such  concretions  as  zeolites,  quartz,  oalcedony,  calc- 
spar,  and  so  forth.  In  some  districts  the  basalt  is  cleft  into  handsome 
columns;  in  others,  into  sharp-edged  blocks  of  irregular  shape;  in 
others  it  presents  a  lamellated  ap}iearance. .  There  are  certain  localities 
where  olivine  so  greatly  preponderates,  that  the  basalt  layers  seem 
to  consist  almost  entirely  of  this  mineral.  In  other  localities,  again 
— for  example,  in  Hrappsey* — I  have  found  masses  of  almost  pore 
anorthite  embedded  in  the  basalt.  Iceland  spar  is  distributed  through  a 
network  of  crevices  in  the  basalt  at  Helgustadir,  in  the  east  of  Iceland, 
and  at  Djupidalur,  in  the  west.f  Numerous  well-preserved  fossilized 
plants,  discovered  in  the  basalt  in  several  places  on  the  west  and  north¬ 
west  of  the  island,  prove  that  the  basalt  is  coeval  in  age  with  the 
Tertiary  period.  The  fossiliferous  layers  occur  about  midway  up  in 
the  vertical  faces  of  the  basalt,  so  far  as  they  are  visible  in  the  Qords  of 
the  north-west  peninsula.  I  have  there  traced  most  of  them  through 
their  various  levels;  for,  although  originally  deposited  at  the  same 
horizontal  level,  they  have  subsequently  been  several  times  dislocated, 
and  now  exist  at  different  elevations  and  at  different  angles.  The  tree- 
stems  have  been  pressed  flat.  In  that  condition  they  are  called  by  the 
Icelanders  nrtarbrandur ;  and  this  name  is  a  convenient  name  to  use  for 
the  whole  of  the  Icelandic  lignite  strata.  Hence  we  call  them  the 
**  Surtarbrand  formation.”  This  formation  is  from  60  to  100  feet  thick, 
and  consists  of  diversely  coloured  strata  of  clay  and  tuff,  intercalated 
with  strata  of  lignite,  surtarbrand,  carbonaceous  slates,  etc.  Leaf  im¬ 
pressions  occur  in  the  white  and  grey  clays,  sometimes  also  in  clay  pans 
of  a  reddish  or  greenish  colour.  Vegetable  fossils  are  best  preserved  at 

*  "  Gsologiike  lagttagelser  paa  Snaefellraes,”  p.  15. 

''  t  "Eiiiige  Bemerkangen  fiber  die  Fanilorte  des  ialanduchen  DoppeUpathea,”  in 
Himmel  vnd  Erde,  iii.  pp.  182-187  (Berlin,  1891). 
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FBOM  THE  EAST  COAST  OP  ICELAND  IN  THE  AUTUMN. 

their  origin  to  some  Tertiary  liver.  From  the  existence  of  such  a  large 
river  in  such  a  place  in  the  Tertiary  period,  we  may  infer  that  the 
island  was  then  of  much  greater  extent  than  it  is  at  the  present  time. 
As  a  general  rule  the  basalt  layers  all  round  the  ooast  have  a  slight 
inclination  inwards  towards  the  transverse  belt  of  tuff.  The  chief 
local  exceptions  to  this  rule  are  due  to  dislocations ;  this  is  especially 
true  of  the  north-west  peninsula,  which  is  cleft  right  through  by  several 
semicircular  faults.  In  a  few  isolated  places  the  basalt  mountains  are 

*  “  SortarbiandenB  geologiske  Forhold  i  det  nordTettlige  Island,”  QtcHog.  Fenn . 
FOrhandlingar,  xriii.  pp.  114-154  (Stockholm,  1896).  In  this  paper  I  hare  described 
every  locality  in  north-west  Iceland  in  which  snrtarbrand  has  hitherto  been  dis¬ 
covered,  and  given  profiles,  maps,  etc.  The  well-known  palssontologist.  Prof.  A.  O- 
Nathorst,  of  Stockholm,  has  ki^ly  consented  to  examine  and  identify  my  eolleetions 
of  fossilized  Icelandic  plants. 


Brjamslnkur,  Trollatunga,  and  other  localities  around  Stein grimsfjord. 
The  extensive  forests  which  formerly  grew  in  Iceland  seem  in  some 
districts  to  have  been  overwhelmed  by  pumice  ashes,  in  others  by 
currents  of  lava.  Pieces  of  the  stems  of  trees  are  occasionally  discovered 
in  the  sooriaoeous  crust  of  the  lava.  Silicated  tree-trunks  are  not  at 
all  uncommon.*  At  the  period  when  the  snrtarbrand  and  lignite 
strata  were  deposited,  it  is  certain  there  were  many  marshes  and  small 
lakes  scattered  over  the  surface  of  the  country ;  and  it  is  equally  certain 
that  there  were  several  rivers  of  pretty  large  size,  because  in  certain 
localities — Leirufjord,  for  instance — there  now  exist  considerable  forma¬ 
tions  of  conglomerates  intermixed  with  sand  and  rolled  gravel,  to  a 
thickness  of  more  than  300  feet,  which,  it  is  reasonable  to  snpjKMe,  owe 
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built  up  of  horizontal  layers,  standing  out  like  a  hortt,  or  upstanding 
table,  the  surrounding  country  having  subsided. 

The  tuff  formation,  whioh  extends  transversely  across  the  island, 
belongs  to  a  later  period  than  the  basalt.  The  appearance  and  com¬ 
position  of  its  constituent  rooks  differ  greatly  in  different  localities. 
The  prevalent  colours  are  various  shades  of  brown.  The  tuff  occurs 
partly  in  masses  of  fine-grained  texture  and  yellowish-brown  colour, 
partly  in  the  form  of  breccias.  The  fragments,  whioh  are  of  widely 
different  sizes,  consist  of  compact  basalt,  dolerite,  pumice,  sooriaoeous 
lava,  volcanic  “bombs,”  or  large  round  stones  ejected  by  the  active 
volcanoes.  The  separate  fragments  are  very  often  covered  with  a 
crust  of  tachylyte.  In  addition  to  these,  tachylyte  and  fine-grained 
palagonite  are  of  general  occurrence  everywhere ;  in  fact,  they  fre¬ 
quently  constitute  the  greater  portion  of  the  mountain  massea  The 
tuff  is  very  often  pierced  by  intrusive  dykes  and  many-branched  veins 
of  basalt.  Sometimes  the  tuff  is  arranged  in  layers ;  sometimes  not  a 
trace  of  regular  arrangement  can  be  discerned.  The  entire  formation 
appears  to  be  made  up  of  two  separate  divisions— one  older,  the  other 
younger;  and  in  many  places  the  two  varieties  of  rook  are  unooo- 
formable.  This  is  the  case,  for  example,  at  CElfus  and  at  Hafnrsey. 
In  the  desert  region  between  the  SkaptA  and  the  TungnA  (rivers),  I 
discovered  masses  of  tuff  1000  to  1300  feet  thick,  resting  upon  an  older 
deposit  of  ioe-sooured  breccias.  I  am  inclined  to  think  that  these 
more  recent  post-glacial  tuffs  are  pretty  widely  distributed  throughout 
the  interior  plateau. 

In  many  places  all  over  the  island,  in  both  the  basalt  and  the  tuff 
formations,  although  in  relatively  insignificant  proportions  as  compared 
with  them  both,  there  occur  small  beds  of  liparite.  Tt  exists  in  small 
intrusive  beds  and  dykes,  whioh,  being  of  a  lighter  colour,  contrast 
sharply  against  the  dark  basalt,  and  consequently  are  often  visible  a  long 
way  off.  All  over  Iceland  I  have  discovered  new  beds  of  this  rock ;  but 
the  most  extensive  bed,  covering  an  area  of  nearly  50  square  miles, 
belongs  to  the  east  side  of  the  island,  between  HAradsfldi  and  Seydis- 
fjord.  The  liparites  vary  very  greatly  both  in  colour  and  in  struc¬ 
ture  ;  where  vertical  sections  are  exposed,  the  colouring  is  often  richly 
variegated.  Several  varieties  of  vitreous  rooks  closely  allied  to  the 
liparite,  most  frequently  pitoh-stone,  generally  ooour  in  close  association 
with  it.  A  large  proportion  of  the  liparites  have  been  metamorphosed 
by  fnmaroles.  The  places  where  such  changes  have  taken  place 
offer  splendid  opportunities  to  study  the  chemical  disintegration  and 
decomposition  of  the  different  varieties  of  rocks  and  minerals.*  In 

*  1  hare  described  the  sereral  ooconenoes  of  liparite  in  numeroos  papers  -and 
aeooonts  of  my  jonmeya  Some  speoimens  hare  been  examined  petrograpbioally  by  H. 
Baekstrum,  who  has  published  the  results  in  **  Beitrage  zur  Keuntniss  der  islandisohen 
Liparite,”  in  G«olog.  FSrtn.  Forltandl.,  xiii.  (Stockholm,  1891). 
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the  south-east  of  the  island — for  example,  in  Breiddalur,  Lon,  and 
HomaQordur,  as  well  as  at  Mafahlid  in  Snsefellsnes — I  discovered 
granophyr  in  veins  and  intmsive  dykes  in  the  basalt.  A  large  dyke 
of  this  igneous  stone,  overlain  with  basalt  and  interpenetrating  it  in  a 
large  number  of  articulated  veins,  occurs  in  the  Slaufrudalur  at  L6n. 
In  the  same  district,  on  each  side  of  the  Bay  of  Lon,  there  are  two 
large  and  imposing  peaks  of  gabbro,  capped  with  basalt  and  seamed 
with  veins  of  liparite  and  granophyr.  The  glacial  streams  which  flow 
from  the  glaciers  of  Yatnajokull,  also  carry  rolled  pebbles  of  gabbro 
down  to  the  lowlands.  Possibly  there  are  mountain  masses  of  this 
rock  buried  under  the  of  Yatnajokull. 

In  a  single  locality  in  the  north  of  Iceland,  namely,  at  Tjornes  near 
Husavik,  I  have  met  with  extensive  beds  of  shelly  sand  belonging  to 
the  Bed  Crag  division  of  the  Pliooen  .brmation.  Its  situation  points 
to  a  level  of  the  sea  some  150  or  200  feet  higher  than  the  existing 
level.  In  the  vicinity  there  exist  also  deposits  of  surtarbrand,  but 
unfortunately  no  leaf-impressions  or  other  distinctive  fossil  remains  of 
plant-life.  The  fossils*  were  identified  in  1871  by  0.  A.  L.  Moroh, 
and,  according  to  Gwyn  Jeffrey,  there  are  several  American  species 
amongst  them. 

In  the  year  1865,  the  Swedish  geologist  Paijkull  called  attention  to 
the  fact  that  the  dolerites  of  Beykjavik  had  precisely  the  same  struc¬ 
ture  as  lava,  and  exhibited  plain  indications  of  glacial  scouring;  in 
other  words,  they  were  lava  which  had  been  ejected  during  or  prior 
to  the  Glacial  epoch.  In  my  later  journeys  I  ascertained  that  these 
doleritio  lavas  have  a  very  large  distribution  in  the  west  and  south  and 
north  of  Iceland.  They  are  more  especially  associated  with  the  districts 
which  are  built  up  of  palagonitio  breccias — that  is  to  say,  with  the 
localities  in  which  modem  lavas  are  so  common.  The  pre-Glacial 
volcanic  eruptions  obeyed  the  same  laws,  and  took  place  along  the 
same  system  of  architectonic  fissures,  as  the  recent  outbreaks.  The 
pre-Glaoial  dolerites  are  mostly  found  underlying  the  great  outflows  of 
the  modem  lavas.  At  the  time  these  pre-Glacial  lava-beds  were  laid 
down,  the  country  had  pretty  much  the  same  essential  contours  that  it 
has  at  present.  They  often  rest  unoonformably  upon  the  basalt  and 
breccias.  Like  the  recent  outflows  of  lava,  they  issued  fix)m  fissures  in 
the  earth,  along  which  chains  of  craters  were  formed,  and  in  some 
isolated  places  cones  of  lava.  But  all  these  older  craters  have  disap¬ 
peared,  having  been  swept  away  by  the  glaciers  of  the  Glacial  epoch. 
I  only  know  of  a  single  locality  in  which  a  unique  specimen  of  a 
well-preserved  pre-Glacial  crater  still  remains,  and  that  is  on  the 

*  The  ooUeotions  of  specimeiui  which  I  made  in  that  locality  are  not  yet  identified. 
The  foeeiU  which  I  collected  in  1884  are  preserved  in  the  mneenm  of  the  Academy  of 
Sciences  at  Stockholm.  Those  which  I  gathered  when  with  Johnstmp,  in  1876,  went 
to  the  Hineralogical  Museum  of  Openhagen. 
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summit  of  the  mountain  BlaQall,  4020  feet  high,  which  stands  south 
of  M^atn.  The  glacial  striations  on  the  side  of  the  mountain  prove 
that  during  the  Glacial  epoch  the  highest  portions,  together  with  the 
ancient  crater,  projected  like  a  nunatak,  or  island  of  bare  rock,  above 
the  inland  plain  of  ioe.  Thus  the  dolerites  on  the  top  of  BUQall  have 
preserved  their  superficial  lava-like  structure  unchanged ;  whereas  the 
mountain  of  Sellandafjall,  in  the  same  immediate  neighbourhood,  rising 
to  a  height  of  only  3285  feet,  has  been  scoured  by  the  Glacial  ice. 

Pre-Glacial  lava-cones,  with  a  crater  opening  on  the  top,  exist  in 
many  parts  of  the  island.  They  have  but  a  slight  inclination  of  two  or 
three  degrees,  and  closely  resemble  the  more  recent  lava-cones,  except 
that  their  superficial  crusts  of  scorim  have  been  scaled  off,  and  the 
oones  scoured  by  ioe.  In  very  many  places  these  pre-Glacial  lavas 
attain  to  a  thickness  of  from  300  to  600  feet,  and  even  more ;  and  in 
all  probability  they  are  as  widely  distributed  as  the  recent  lava-streams. 
Some  of  the  larger  volcanoes  of  Iceland — for  instance,  EyjaQallajoknll, 
CEnefajoknll,  Snmfellsjuknll — which  have  been  in  eruption  within  his¬ 
toric  times,  were  also  active  prior  to  the  Glacial  epoch. 

In  many  places  of  the  west  and  the  south  I  have  disoovered  large 
deposits  of  pre-Glacial  conglomerates,  mingled  with  rolled  gravel  and 
sand,  which  seem  to  be  analogous  to  the  nageljluh  of  the  Alps.  In 
some  localities  they  appear  to  have  been  the  first  strata  laid  down  after 
the  excavation  of  the  valleys;  in  others  the  contour  of  the  ground  seems 
to  have  been  considerably  changed  since  that  period,  especially  by 
subsidence.  A  closer  investigation  will  probably  demonstrate  that 
these  conglomerate  strata  belong  to  different  epochs.  The  presence  of 
such  large  quantities  of  rolled  gravel  points  in  all  probability  to  the 
action  of  rivers  with  a  powerful  current  existing  at  a  time  when  the 
{•recipitation  was  unusually  heavy.  Indications  of  a  period  of  heavy 
rainfall,  like  that  here  supposed  to  have  occurred  just  previoas  to  the 
Glaoial  epoch,  have  been  observed  in  other  countries — for  instance, 
Switzerland  and  America. 

During  the  Glacial  epoch  the  whole  of  Iceland  was  wrapped  with 
a  thick  sheet  of  inland  ice,  through  which  only  a  small  number  of  peaks 
projected  here  and  there  near  its  edges.  At  the  time  the  ice-sheet  was 
broadest  and  thickest,  there  can  be  little  doubt  that  the  jokler  (ice- 
mountains)  of  the  interior  spread  out  their  arms  in  every  direction. 
The  lateral  and  terminal  moraines,  however,  which  still  remain  in  the 
valleys,  date  from  a  later  period,  after  the  ice  had  begun  to  retire.  The 
north-west  peninsnla  was  in  all  probability  covered  by  a  separate  ice- 
sheet,  which  sent  numerous  smaller  glaciers  with  bare  ridges  between 
them  down  to  the  sea.  In  that  part  of  the  island  ancient  lateral  and 
terminal  moraines  are  much  commoner  than  in  the  main  part  of  Iceland. 
There,  too,  as  in  so  many  other  districts,  the  moraine  deposits  have  been 
greatly  altered  by  the  action  of  the  sea  in  the  coarse  of  its  advance  at 
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the  expense  of  the  land.  The  ioe-«heet  which  covered  the  interior 
plateau  during  the  Glacial  epoch  was  at  least  2500  feet  thick;  on  the 
north-west  peninsula  it  was  1500  feet  thick.  Its  outward  slope,  like 
that  of  the  existing  ice-sheet  of  Greenland,  was  relatively  insignificant 
and  tolerably  even.  From  Yatnajokull  to  the  north  coast  it  can  soaroely 
have  been  greater  than  0®  37'. 

Glacial  scourings  are  found  all  over  the  island,  on  every  variety  of 
rock  which  is  older  than  the  Glacial  epoch — up  on  the  plateau,  down 
in  the  glens  and  valleys,  on  the  lowland  plains.  I  have  measured  the 
direction  of  the  striations  in  more  than  two  hundred  places,  and  without 
exception  all  radiate  outwards  from  the  centre  of  the  island  towards  the 
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coasts.*  In  several  localities  on  the  lowlands  I  have  observed  instances 
of  intersecting  striations.  From  this  we  may  conclude  that  those 
districts  have  experienced  more  than  one  glaciation;  but  the  observa¬ 
tions  are  still  too  incomplete  to  warrant,  with  anything  like  safety,  the 
deduction  that  Iceland  has  been  visited  by  more  than  one  Glacial 
period.  The  broad  bays  of  Breidifjord  and  Faxafloi  were  both 
formed  prior  to  the  Glacial  epoch,  and  both  received  glaciers  from  the 
mountain  chain  which  traversed  the  peninsula  of  Snefellsnes  between 
them.  On  the  whole,  my  geological  investigations  j^rove  that  the 
general  structure  and  contour-lines  of  Iceland  were  in  all  respects 
essentially  the  same  before  the  Glacial  epoch  that  they  are  to-day. 
The  disposition  of  the  strata  show  plainly  that  the  doleritio  pre-glacial 

*  In  1891  I  published  in  Geogr.  Titdkrift,  xu  plate  ii.,  a  map  showing  the  direction 
of  the  glacial  striations;  but  since  then  I  have  observed  a  great  number  ot  other 
instances  in  different  parts  of  the  island. 
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lavas,  of  which  I  have  already  spoken,  are  not  of  Tertiary  age,  hut 
were  ejected  and  laid  down  after  the  island  had  assumed  the  broad 
general  characteristics  of  form  and  appearance  that  it  now  has,  and 
show  also  that  they  rest  unoonformably  upon  the  basalt  and  palagonitio 
breccias.  South  of  Esja,  on  the  east  side  of  Faxafldi,  the  pre-Glacial 
lava-streams  have  flowed  down  the  slope  from  the  plateau,  and  filled  up 
the  valleys  and  depressions  between  the  ranges  of  basalt  and  breccia. 
The  same  thing  may  be  observed  in  the  Hnap{)adalar,  in  Snsefellsnes, 
the  Flokadalur,  and  several  other  districts.  Now  all  these  doleritic 
lavas  exhibit  unmistakable  evidences  of  glacial  scouring,  so  that  they 
must  be  older  and  anterior  to  the  Glaoial  epoch,  and  the  depressions 
and  valleys  through  which  they  have  flowed  must  be  older  stiU. 

Hundreds  and  thousands  of  large  erratic  blocks  are  scattered  all  over 
Iceland ;  but  they  afford  no  data  of  a  reliable  character  for  determining 
the  distribution  and  movement  of  the  jokler  of  the  Glacial  epoch,  for 
the  similarity  of  structure  common  to  the  mountain  rocks  throughout 
wide  regions  often  make  it  impossible  to  determine  the  original 
provenance  of  the  boulders.  Nevertheless,  boulders  are  often  met  with 
which  have  a  different  petrological  composition  from  the  rocks  they 
rest  upon ;  and  a  close  examination  of  the  local  conditions  frequently 
affords  pretty  safe  indications  for  inferring  this  or  that  as  to  the 
movements  of  the  glaciers  during  the  Glaoial  epoch. 

Signs  of  the  coast-line  having  receded  since  the  Glacial  epoch  are 
very  common  all  round  the  coasts  of  Iceland,  but  nowhere  are  they  so 
common  or  so  well  developed  as  in  the  north-western  peninsula.  Every 
part  of  the  cliff‘-bonnd  coast  bears  indications  of  pebbly  marine  terraces, 
coast-lines,  surf  beaches  marked  on  the  solid  rook.  In  many  places 
remains  of  shells  have  been  found,  sometimes  also  parts  of  the  skeletons 
of  whales  and  walruses,  as  well  as  ancient  drift-timber,  at  considerable 
distances  from  the  present  line  of  coast.  Round  the  north-western 
peninsula  there  are  plain,  well-developed  coast-lines  or  raised  beaches, 
and  surf-beaches  at  two  distinct  levels — one  at  about  250  feet,  the  other 
at  about  half  that  height  above  the  present  sea-level.  The  same 
phenomenon  of  a  double  beach  occurs  on  other  parts  of  the  coast.  The 
lower  of  the  two  is  visible  all  round  the  island;  the  upper  is  more 
seldom  present,  as  well  as  less  clearly  marked.  Caves,  hollowed  out 
by  the  surf  when  the  sea  was  at  a  permanently  higher  level  than  it  is 
now,  are  pretty  general  on  the  south  cocust.  As  I  have  already  observed, 
towards  the  close  of  the  Glacial  epoch  the  lowlands  were  overflowed 
by  the  sea,  which  also  penetrated  some  distance  up  the  valleys  in 
many  places  on  the  north  and  east  of  the  island.  In  the  south-west 
of  Iceland  there  exist  important  argillaoeous  strata  containing  Toldia 
arctica  and  other  arctic  bivalves  at  an  elevation  corresponding  to  the 
higher  of  the  two  ancient  sea-beaches  which  I  have  just  mentioned. 
Other  mounds  of  shells,  belonging  to  a  fauna  which  resembles  that  now 
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existing  in  Iceland,  occur  at  elevatioDS  answering  to  the  lower  of  the 
two  ancient  sea-beaches.  The  species  Saxicava  is  especially  characteristic 
of  these  mounds  of  shells.  The  coast  has  been  steadily  and  constantly 
receding  ever  since  the  Glacial  epoch,  and  the  movement  appears  to  be 
still  going  on,  although  at  such  a  slow  rate  that  it  has  never  been 
actually  measured.* 

At  the  present  time  the  jdkler  of  Iceland  cover  an  area  of  5170 
square  miles.  The  climate  of  the  island  is  peculiarly  suited  for  the 
development  of  large  glaciers,  the  atmosphere  being  raw  and  cold  and 
moist,  the  precipitation  plentiful,  and  the  amount  of  summer  warmth 
but  small.  The  precipitation  is,  however,  very  different  in  different 
parts  of  the  island — for  instance,  in  Berufjord,  in  the  south-east,  the 
annual  rainfall  amounts  to  42^  inches;  at  Stykkisholm,  in  the  west, 
to  25^  inches;  and  on  the  island  of  Grimsey,  off  the  north  coast,  to  16 
inches.  The  precipitation  is  consequently  heaviest  on  the  south-east 
coast,  and  it  is  in  that  quarter  of  Iceland  that  the  ioe-dad  mountain 
mass  of  Yatnajoknll  covers  such  a  vast  area  of  the  plateau.  In  the 
south  and  south-west  districts  the  weather  is  at  all  times  very  change¬ 
able  and  stormy.  Snow  seldom  lies  long  in  winter  on  the  lowland 
plains.  Frost  and  thaw  alternate  several  times  in  the  course  of  a  single 
day.  Indeed,  it  often  happens  that  for  months  together  in  the  winter 
,  there  is  not  a  particle  of  snow  to  be  seen  on  the  lowlands  of  the  south. 
On  the  other  hand,  it  rains  very  frequently  ;  but  whilst  it  rains  on  the 
lowlands,  it  is  often  at  the  same  instant  snowing  heavily  in  the  elevated 
interior.  For  a  series  of  years  I  have  taken  observations  at  Beykjavik 
of  the  number  of  days  during  which  the  ground  has  been  covered  with 
snow.  The  period  is  much  shorter  than  one  would  suppose.  In  the 
winter  of  1889-90,  snow  lay  on  the  ground  only  ninety-six  days;  in 
1890-91,  only  eighty-four  days;  in  1894-95,  not  more  than  fifty-six 
days.  In  the  north  of  the  island,  on  the  contrary,  snow  lies  for  a  very 
much  longer  period.  From  observations  made  on  the  coast,  it  would 
appear  that  the  climate  of  Iceland  is  typically  insular,  the  winters  being 
relatively  mild,  and  the  summers  cool.  Up  on  the  plateau  there  is 
unquestionably  a  much  greater  difference  between  the  winter  mean  and 
the  summer  mean;  but,  unfortunately,  we  possess  no  data  from  that 
region.  In  the  subjoined  table,  which  was  worked  out  at  the  Meteoro¬ 
logical  Institute  in  Copenhagen,  I  give  observations  taken  at  only  one 
station  on  the  plateau,  namely  Modrudalur,  which  lies  at  an  elevation 
of  1640  feet  above  the  sea.  As  a  single  glance  will  show,  the  temperature 
there  has  a  much  greater  range  than  at  the  other  stations. 


*  “Post-glaciale  marine  Aflejiinger,  Kjstterramr,  og  Strandlinjer  i  lalaod.”  in 
0«ogr.  TidAr^  xi.  pp.  S09-225,  with  a  map. 
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Mean  Temperatwree  Jar  the  Period  1874-82 ;  the  Reading*  being  thoee  of  the 
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The  temperature  of  Iceland  varies  very  greatly  from  year  to  year, 
and  also  the  mean  of  the  separate  months.  For  instance,  take  the  month 
of  March  :  at  Stykkisholm  the  liighest  mean  in  a  period  of  thirty-eight 
years  was  4*3°  C.  (39*7°  Fahr.) ;  the  lowest  mean  in  the  same  period, 
— 13*3“  C.  (8*1®  Fahr.).  This  excessive  variability  in  the  temperature 
exercises  great  influence,  not  only  upon  the  quantity  of  the  snow  which 
falls,  but  also  upon  the  altitude  of  the  snow-line,  to  say  nothing  of  the 
injurious  effects  it  has  upon  the  food-supplies  of  the  people.  The  factor 
which  exercises  the  greatest  influence  of  all  upon  the  climate  is  well 
known  to  be  the  Greenland  drift-ice.  When  the  ice  appears  off  the 
north  ooast,  the  temperature  immediately  falls.  In  May  and  June, 
when  the  people  who  dwell  in  the  south  of  the  island  perceive  that  it 
is  snowing  on  the  mountains,  they  at  once  take  it  as  a  sign  that  the 
dreaded  drift-ice  isabout  to  invest  the  north  ooast.  Duringthe  nineteenth 
century  that  coast  has  been  free  from  ioe  about  one  year  in  every  four 
or  five.*  So  long  as  the  ioe  drifts  backwards  and  forwards  along 
the  coast,  the  weather  continues  to  be  very  changeable  and  stormy; 
but  once  the  ice  gets  set  fast  to  the  land,  the  weather  becomes  more 
settled,  though  colder.  The  parts  of  the  ooast  which  are  most  subject 
to  be  blocked  by  the  drift-ice  are  the  north  and  east  sides  of  the  north¬ 
west  peninsula  (oounty  of  Strandir),  and  Langanes  and  Melrakkasl^tta, 
at  the  north-east  corner  of  the  island.  The  effects  of  the  presence  of  the 
drift-ice  in  those  regions  are  manifested  both  in  the  greater  extension  of 
the  snow-wreaths  and  in  the  character  of  the  vegetation.  Owing  to  the 
constant  coldness  of  the  springs  and  the  rawness  of  the  summers,  vegeta¬ 
tion  is  extremely  stunted  and  poor. 


*  Vide  **  Dea  gruol&ndska  Drifisen  vid  Island,”  in  Tmer,  pp.  145-160  (Stockholm, 
1884).  This  paper  contains  all  the  information  that  I  have  l^n  able  to  collect  from 
Icelandic  sonrcea,  pnblished  and  unpablishcd,  about  the  drift  of  the  ioe  along  the  ooast 
of  Iceland,  together  with  a  table  showing  its  range  during  the  different  months  all 
through  tbo  nineteenth  oenturj.  I  have  a  series  of  important  notes  drawn  from  the 
loelandio  annals  of  different  centimes,  and  dealing  with  the  climatology  and  meteoro- 
logical  conditions  of  the  island,  which  I  hare  only  in  part  arranged  and  worked  up. 
As  yet  none  of  these  results  are  pnblished. 
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Before  I  began  my  investigations,  there  existed  absolutely  no 
observations  of  the  height  of  the  snow-line  in  Iceland.  Accordingly  I 
made  it  my  special  object  to  remedy  the  defect,  by  noting  the  snow-line 
in  varions  districts,  as  well  as  the  limits  of  the  glaciers  and  their  periodical 
changes.  The  accurate  determination  of  the  snow-line  in  Iceland  is  not 
at  all  easy,  owing  to  the  extreme  variability  in  the  climatic  conditions. 
I  have  found  it  convenient  to  discriminate  between  three  different 
boundary-lines  for  the  vertical  deposition  of  the  snow,  depending  upcm 
meteorological  and  orographioal  conditions.  The  snow-line,  in  the 
ordinary  acceptation  of  the  term,  that  is,  the  boundary-line  marking  the 
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lowest  edge  of  the  snow  which  covers  the  mountains  perpetually  in  one 
unbroken  sheet,  does  not  vary  much  from  year  to  year.  Below  that, 
however,  lies  a  belt  of  detached  patches  of  snow,  more'  or  less  closely 
packed  together ;  these  never  thaw  entirely,  but  increase  and  decrease 
according  to  the  character  of  the  year.  Below  this  belt  again  stretches 
the  skirt  of  the  snowy  mantle  which  is  most  ohang^ble — scattered 
drifts  of  snow  which  are  relatively  dependent  upon  such  orographioal 
conditions  as  altitude,  aspect,  and  so  forth.  It  sometimes  happens,  that 
these  drifts  remain  without  melting  for  several  years,  if  they  are  years 
characterized  by  oold  and  moist  atmospheres ;  but  if  the  seasons  come  warm 
or  dry,  they  shrink  to  a  minimum  or  even  disappear  entirely.  I  have  only 
space  to  cite  a  single  example.  On  the  east  side  of  Drangajdkull,  in  the 
No.  V. — Mat,  1899.]  2  l 
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north- west  peuiDsola,  the  snow-line  runs  at  1300  feet  above  sea-level ; 
but  on  its  west  side  it  runs  at  2100  feet.  On  the  plateau  itself,  all  around 
the  base  of  the  same  mountain,  at  altitudes  of  800  to  1300  feet,  there  are 
a  vast  number  of  detached  snow-drifts,  equal  to  an  aggregate  area  of  70 
or  80  square  miles.  But  in  the  summer  of  1886  1  observed  numerous 
patches  of  snow  at  an  even  lower  level,  and  in  sheltered  spots  quite  close 
down  on  the  edge  of  the  sea.  The  same  relative  phenomena  occur  in 
several  other  parts  of  the  bland.  The  next  table  (p.  499)  will  show 
how  the  snow-line  varies  in  different  districts,  the  variations  being 
principally  due  to  the  varying  amount  of  the  precipitation. 

The  great  ice-mountains  of  Iceland  are  without  exception  closely 
assoobted  with  the  interior  plateau.  Ice-sheets  of  great  thickness  and 
with  an  undulating  surface,  and  Jim  (coarse,  half-solidified  snow), 
with  a  gentle  inclination,  cover  extensive  areas  on  the  highest 
parts  of  the  plateau.  Isobted  mountain  peaks  are  rare.  They  are 
mostly  ranged  near  the  edge  of  the  plateau,  and  very  often  are  merely 
the  outstanding  summits  of  the  underlying  rocks.  There  is  no  gravel 
visible  on  the  surface  of  these  snow-fields.  Gravel  only  appears  at  the 
ends  of  the  glaciers,  and  they  are  often  quite  black  with  it  and  with 
fragments  of  rock.  The  great  Icelandic  jokler  have  a  quite  different 
appearance  from  the  Jirn  and  ice-masses  of  the  Alps.  They  resemble 
more  nearly  the  type  of  glacier  which  is  characteristic  of  the  polar 
regions.  Still,  in  some  places  along  the  borders  of  the  plateau  there 
are  smaller  glaciers  which  do  present  a  somewhat  similar  appearance 
to  the  Alpine  gbciers.  In  the  Alps  the  Jim  basins  are  only  of  small 
area,  but  the  glacier-streams,  in  comparison  with  them,  extend  to  a 
relatively  enormous  length.  In  Iceland,  on  the  contrary,  the  Jim  basins 
are  of  great  extent,  whibt  the  glacier  flows  are  short ;  but  at  the  same 
time  they  are  often  of  considerable  breadth,  so  that  their  resultant  area 
b  in  many  oases  large.  Several  of  the  glaciers  of  Yatnajoknll  stretch 
over  an  enormous  area.  For  instance,  Dyngjujokull  covers  155  square 
miles;  Skaptarjokull,  195;  Bruarjukull,  195,  and  so  on.  These,  how¬ 
ever,  far  exceed  all  other  Icelandic  glaciers  in  extent,  being  comparable 
to  some  of  the  Greenland  glaciers.  In  fact,  Yatnajokull  might  very 
well  be  regarded  as  a  relatively  small  instance  of  inland  ice-formation. 

I  have  already  stated  that  the  aggregate  area  of  the  jokler  of  Iceland 
amounts  to  no  less  than  5500  square  miles.  The  glaciers  of  Switzerland 
cover  an  aggregate  area  of  710  square  miles;  and  those  of  the  Alps 
throughout,  from  the  one  end  to  the  other,  slightly  exceed  1160  square 
miles.  The  area  covered  by  glacial  ice  in  Norway  is  much  about  the 
same ;  that  of  Sweden,  155  square  miles.  Thus  the  only  parts  of  the 
world  in  which  there  exist  glaciers  comparable  in  size  to  those  of 
Iceland  are  the  stupendous  masses  of  ice  in  the  ][)olar  regions.  In 
this  place  I  have  not  space  to  enter  upon  a  detailed  description  of 
the 'individual  glaciers  of  Iceland.  I  can  only  refer  for  particulars 
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to  my  longer  papers  on  the  subject,*  merely  giving  here  a  table  in 
which  the  more  salient  data  are  succinctly  recorded.'!'  Of  the  older 
publications  dealing  with  the  glaciers  of  Iceland,  the  most  complete, 
as  well  as  the  most  accurate,  is  the  paper  by  Sveinn  Palsson,  'written 
in  the  year  1794. 


1 

Names  of  glaciers. 

Area  in 
square 
miles. 

■axlmum 
height 
above  aea- 
Isvel  in 
fwi.  1 

Absolute 
altitude  of 
snow-line 
In  feet.  ' 

i 

of 

gUden ' 
Known 

Altitude 
of  lafmioc 
end  in 
feet. 

1 

Glama  . 

90  ! 

2955 

2130 

_  j 

Drangajokull  . 

135  1 

2920  1 

— 

7 

— 

„  east  side  . 

-  j 

— 

1310 

— 

100 

„  west  side  . 

—  1 

— 

2130 

* 

80 

SnsBfellsjdkull  . 

10 

4710 

— 

2 

1640 

„  north-east  side  ...  '  ... 

— 

— 

2725 

—  i 

„  north-west  side . | 

—  1 

— 

3280 

—  i 

_ 

Langjbkull . ' 

500  1 

4595 

28 

— 

„  south-west  side  . 

—  ! 

— 

2950 

1970 

„  east  side  . 

^  1 

— 

.3280 

_ 

1475 

Eirilnjokull  . 

40 

5900 

-  1 

5 

— 

Ok . i 

15 

3900 

1 

Amarfellsjukull  . 

520 

5250 

— 

15 

— 

„  south  side  . ! 

1  ^ 

— 

-  j 

1810 

„  north  side  . 

1 - 

— 

3935 

_  j 

1  2945 

Myrdalsjoknll  . 

i  385 

5595 

-  1 

19 

— 

„  north  side . 

— 

3610 

1  — 

2300 

„  south  side . 

1  - 

— 

1970 

1  165 

Torfajokull . 

40 

e.  4600 

3115 

1  ^ 

Tindfjallaidknll  . 

10 

— 

— 

2 

— 

Vatnajoknll . 

3280 

6425 

— 

.33 

— 

„  west  side  . 

— 

— 

3280 

1  ^ 

2085 

„  north  side  . 

— 

— 

1  4265 

— 

2510 

„  south  side  . 

— 

— 

1  2000 

30 

Hofsjokull  (south-east  Iceland) . 

30 

3610 

— 

i  1 

1640 

Thrandarjoknll  . 

25 

3610 

1  - 

I  — 

— 

Snefell  . 

5 

5980 

1  - 

2 

_ 

TungnAfellsjokull . 

385 

e.  52.50 

— 

— 

!8everal  small  glaciers  on  the  north  and  ) 
east  of  Iceland  . / 

75 

i  3950 1 
\to4250l 

•  — 

*  8 

- 

Totals . 

i  5545 

— 

1  — 

j  124 

— 

*  See  “Islands  Jokler  i  Fortid  og  Nutid,”  in  Gtogr.  Txdtkrift,  si.  pp.  111-146, 
besides  accounts  of  my  sereral  journeys  in  the  same  periodioal,  and  in  the  Icelandic 
journal  Andrari.  My  observations  on  the  changes  which  Icelandic  glaciers  undergo 
have  been  worked  up  by  H.  Gh.  Babot,  in  a  paper  entitled  “  Les  Variations  de  Longueur 
des  Glaciers  dans  les  Regions  Arotiques  et  Borealee,*  in  Arekivet  de$  Sfiienem  Fkf$iquet 
et  Naturdle$,  vol.  iii.  (Geneva,  1897).  Compare  also  the  same  author’s  “  Les  Volcans 
et  les  Glaciers  d’Islande  d’apr^  les  Explorations  de  M.  Thoroddsen,”  in  NouvtUt* 
QAograjikiqytM,  1894,  pp.  97-103, 119-122. 

t  I  published  a  similar  table  in  Otogr.  Tidtkrift,  1891,  and  in  Petervnaitmt  Mitteil- 
Hspsa,  1892.  But  sinoe  those  dates  I  have  examined  a  great  number  of  additional 
glaoicrs,  especially  in  the  south-west  and  north  of  the  island,  so  that  the  table  which 
immediately  follows  is  more  complete  than  the  former  ones.  For  one  thing,  the 
number  of  glaciers,  from  which  the  data  are  drawn,  has  increased  from  seventy  to  one 
hundred  and  twelve. 
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Sometimes  the  volcanoee  which  are  buried  anderneath  the  glaciers 
break  ont  into  eruption,  bursting  and  melting  the  glacier  above  them, 
and  giving  rise  to  what  is  known  as  a  ^jokel  flow,”  or  in  Icelandic 
johilklaup,  a  phenomenon  peculiar  to  Iceland.  When  this  happens,  the 
broad  beds  of  sand  which  lie  at  the  foot  of  the  jokler  are  inundated  by 
a  foaming  flood  of  turbid  water,  with  large  fragments  of  ice  toesing  on 
its  surface.  And  as  the  ice  and  the  flood  both  carry  with  them  in- 
conoeivable  quantities  of  gravel  and  pieces  of  ruptured  rook,  these 
catastrophes  sometimes  cause  serious  alterations  in  the  contour  relations 
of  the  surrounding  country.  The  volcano  Eatla  has  occasioned  probably 
as  great  changes  as  any  in  Iceland  in  precisely  this  way ;  having  com¬ 
pletely  filled  up  the  fjord  in  the  course  of  time,  and  very  materially 
changed  the  coast-line.  When  this  mountain  was  in  eruption  on  May 
11,  1721,  such  an  enormous  number  of  fragments  of  ice  were  shot  out 
over  the  sea,  that  it  was  not  possible  to  see  across  the  floating  ice-field 
even  from  the  summits  of  the  highest  mountains  in  the  neighbourhood. 
The  biggest  of  the  ejected  bergs  grounded  3^  miles  from  land,  at  a  spot 
where  the  sea  was  420  to  500  feet  deep.  At  HofdabrekkuQall  the 
eruptive  torrent  was  350  feet  deep,  and  at  Hjorleifshdfdi,  a  rocky  pinnacle 
125  feet  high  was  swept  bodily  away.  During  the  outbreak  of  1755  a 
ridge  of  gravel  and  ioe,  12  miles  long  and  130  feet  high,  was  left  right 
across  the  Myrdalssandur.  CBrsefajokull,  which  is  sheathed  through¬ 
out  in  ioe,  has  been  in  eruption  several  times.  The  most  destructive 
outbreak  occurred  in  the  year  1350,  when  in  the  course  of  a  single 
morning  two  parishes,  embracing  forty  farm-steads,  and  two  manses  and 
their  buildings,  perished  in  a  jdkel  flow.  In  the  nineteenth  century 
jdkel  flows  have  been  frequent  from  SkeidarArjokull ;  they  proceed, 
in  all  probability,  from  a  volcano  which  lies  buried  under  the  snows  of 
Yatnajokull.  Minor  jokel  flows  are  also  pretty  common,  caused  by 
dammed-up  rivers  and  small  lakes  in  the  glaciers  periodically  bursting 
their  icy  barriers,  and  inundating  the  lowlands. 

Iceland  ranks  amongst  the  countries  in  which  volcanic  energy  is 
most  active,  and  the  activity  manifests  itself  under  conditions  which 
are  especially  interesting  to  geologists.  For  this  reason,  I  made  the 
investigation  of  the  volcanoes  an  object  of  careful  study  throughout 
all  my  journeys.  I  have  had  the  good  fortune  to  visit  every  volcano 
in  the  island.  Of  these  the  greater  part  were  previously  unknown 
to  geologists.  I  have  drawn  maps  of  most  of  them,  but  only  a  few 
of  my  maps  are  as  yet  published.  In  the  relatively  rich  historic 
literature  which  Iceland  possesses,  we  are  fortunate  enough  to  have 
numerous  reoords  of  volcanic  outbreaks  in  the  island  in  both  ancient 
•  and  modem  times.  Most  of  these  reoords  exist  in  manuscripts  preserved 
in  the  public  libraries  in  Denmark  and  Iceland,  and  in  private  collec¬ 
tions  ;  but  only  a  very  few  of  them  are  as  yet  printed.  All  these  accounts 
I  compiled  before  beginning  my  exploring  journeys,  and  digested  them 
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into  a  book  in  which  I  related  the  history  of  the  Icelandic  volcanoes.* 
Some  day  I  hope  to  publish  the  original  sources  in  extenso,  having  taken 
accurate  copies  of  them.  To  describe  all  the  volcanoes  of  Iceland,  and 
relate  their  every  eruption,  in  this  present  paper,  would  spin  it  out  to 
an  inordinate  length.  I  must  confine  myself,  therefore,  to  a  brief  general 
survey,  referring  for  further  particulars  to  my  other  publications.t 
The  lava-fields  of  Iceland,  which  have  flowed  out  since  the  Glacial 
epoch,  cover  an  area  of  4500  to  5500  square  miles,  and  lie  scattered  in 
vast  expanses  around  the  volcanoes  from  which  they  have  issued.  Most 
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of  them  are  the  result,  not  of  one,  but  oi  several  volcanic  eruptions 
occurring  at  different  periods;  but  the  major  part  are  traceable  to 
pre-historio  outbreaks.  The  most  extensive  lava-field  in  the  island. 


*  ‘Orersigt  over  de  islandske  Vuloaners  Historie.  Aveo  un  resume  en  frao^ais’ 
(Gopenhageu,  1882),  Svo,  170  pp.  There  is  a  map  appended  to  the  Tolome.  Extracts  from 
this  book  were  printed  in  the  OtologieaX  Magafine,  decade  ii.  toI.  tu.  No.  10,  October, 
1880,  pp.  458-467 ;  also  in  the  Report  of  the  Smithsonian  Institute,  Washington,  1886, 
47  pp.,  as  well  as  in  Osm,  xix.,  1883,  pp.  464-470. 

t  The  volcanoes  of  Iceland  are  described  in  most  of  the  accounts  of  my  journeys 
through  the  country,  and  in  the  geological  papers  which  have  been  already  cited.  See 
more  especially  the  articles,  "Vulkaner  i  det  nordostlige  Island*  and  “Ynloaner 
paa  Beykjanss."  Besides  these,  I  have  written  a  little  book,  entitled  *  Vnlcaner  og 
Jordskjnlv  paa  Island  ’  (Copenhagen,  1897),  with  21  diagrams  and  6  maps ;  also  **  Nogle 
Bemerkning;er  om  islandske  Ynlkaner  og  Lavastrumme,”  in  Geogr.  Tiddtrifl,  xiii. 
pp.  140-156. 
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Odadahraun,  which  lies  on  the  plateau  north  of  Yatnajoknll,  at  an  alti¬ 
tude  ranging  from  1600  to  3500  feet  above  sea-level,  has  an  area  of  1300 
square  miles,  or  counting  in  all  its  branches,  and  all  the  smaller  lava- 
streams  associated  with  it,  its  aggregate  area  runs  to  1700  square  miles. 
It  owes  its  existence  to  innumerable  outbreaks  from  more  than  twenty 
volcanoes,  the  largest  of  them  being  Askja.  The  cubic  capacity  of  the 
body  of  lava  which  in  this  one  place  has  been  ejected  from  the  bowels 
of  the  Earth,  amounts  to  a  solid  cube  each  of  whose  sides  would  measure 
about  50  miles.  The  next  largest  lava-field  in  the  island  has  originated 
from  several  craters  of  considerable  size  around  Fiskivotn,  west  of 
Yatnajokull ;  it  stretches  right  down  to  the  south  coast  at  Eyrarbakki, 
and  covers  an  area  of  770  square  miles.  The  lava-streams  in  the  peninsula 
of  Reykjanes  cover  730  square  miles. 

The  ejecta  of  the  Icelandic  volcanoes  that  have  been  in  eruption  since 
the  Glacial  epoch  have  been  partly  liparitic  lavas,  partly  basaltic  lavas. 
The  eruptions  of  liparite  have,  however,  been  relatively  few,  and  both 
their  area  and  their  volume  are  insignificant  when  com]>ared  with  the 
area  and  volume  of  the  basaltic  lavas.  The  vast  deserts  of  lava,  ashes, 
and  scoriae,  which  form  such  a  characteristic  feature  of  the  island,  consist 
exclusively  of  basaltic  lavas.  Previous  to  the  year  1889,  only  one  solitary 
liparitic  lava-stream  of  age  subsequent  to  the  Glacial  epoch  was  known 
in  Iceland,  namely,  Hrafntinnuhraun ;  but  in  that  year  I  had  the  good 
fortune  to  discover  three  new  lava-fields,  of  a  very  interesting  character, 
north  of  Torfajoknll.*  Seen  from  a  distance,  they  look  like  gigantic 
mounds  of  coal,  for  their  surface  is  coated  with  obsidian.  The  liparitic 
lavas,  with  their  heavy  blend  of  salioio  acid,  flow  in  a  much  denser 
stream  than  the  basaltic  lavas.  Consequently  the  currents  of  the  two 
present  a  marked  superficial  difference.  The  liparite  currents  are  very 
deep  relatively  to  their  length,  and  have  an  extremely  uneven  superficies. 
Their  salient  details  are  exhibited  in  four  typical  instances  in  the  sub¬ 
joined  table : — 


1 

I»calit]r.  j 

Area,  j 
■quare  > 
mile*. 

Depth 

In 

feet. 

Proportion 
of  SIO.^. 

Hrafntinnuhraun . 

10 

65 

69-70 

Ddmadalsbrann . 

.. 

.. 

50 

69-81 

Nimshraun  . 

. 

li 

1  65 

62-72 

Laugahraun  . 

... 

. 

U 

1  165 

1 

68-27 

The  great  mass  of  these  four  lava-outflows  consists  of  a  light  grey 
rock,  covered  by  a  thick  coating  of  obsidian,  whilst  the  top  or  superficial 

*  “Om  nogle  poatgiscisle,  lipsritiake  LaTMtiomme  i  Island,”  in  Geolog.  Fdren. 
FSrhandl.,  xiii.  pp.  609-620, 1891 ;  and  see  also  H.  Baokstrom,  “  Beiti'ige  zur  Kenntniss 
der  islandischen  Liparite,"  ib.,  pp.  637-682. 
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layer  is  generally  a  greyish  white  pumice.  There  are  also  many 
extremely  beautiful  transitional  forms  between  these  seTeral  constituents. 
The  predominating  grey  rock  is  streaked  with  veins  and  bands,  which 
sweep  up  and  down  in  wide  loops  and  coils.  Along  the  lines  of  these 
veins  the  rock  can  be  easily  cleft  into  thin  slates.  In  prehistoric  times 
the  liparite  mountains  of  Iceland  seem  to  have  been  the  scene  of  several 
eruptions  of  the  same  peculiar  character  as  the  eruptions  which  Junghuhn 
describes  as  occurring  in  the  trachyte  mountains  of  Java ;  for  instance, 
the  outbreak  of  Galungung  in  1823.  Vast  outflows  of  half-melted  and 
unmelted  masses  of  liparite,  poured  out  from  cauldron-shaped  depressions, 
stretch  down  into  the  lowlands.  Examples  may  be  seen  in  the  Borgar- 
fjordur,  in  the  east,  at  Dr&puhlidarfjall,  in  the  west ;  but  in  the  most 
pronounced  form,  in  LodmundarQord,  on  the  east  coast.  In  a  few  solitary 
cases,  liparitic  pumice  has  been  ejected  by  basalt  volcanoes ;  for  instance, 
by  Snsefellsjoknll,  (Erflefajukull,  and  Askja.  Fragments  of  granophyr 
were  discharged  by  the  crater  Viti  near  Myvatn  on  May  17,  1724. 

The  bcusalt  volcanoes  of  Iceland  may  be  grouped  under  three  typical 
forms — cone-shaped  volcanoes,  lava-cones,  and  chains  of  craters ;  the  last 
being  by  far  the  commonest.  Of  the  107  volcanoes  which  I  examined 
in  the  course  of  my  journeys,  eight  were  built  up  of  alternate  layers 
of  lava  and  ashes  (the  typical  form  of  Vesuvius),  sixteen  were  lava-cones 
(the  form  of  which  Mauna-Loa  is  typical) ;  but  the  crater-chains  numbered 
*not  less  than  eighty-three.  And  this  includes  only  the  chains  of  larger 
volcanoes,  in  which  many  of  the  separate  craters  have  been  the  scenes  of 
violent  eruptions.  In  addition  to  these,  there  are  numerous  chains  of 
smaller  volcanic  vents  and  fnmeroles.  It  is  a  well-established  law 
of  volcanic  activity  in  general,  that  all  volcanoes  have  been  thrnst  up 
along  the  great  structural  lines  of  fracture  on  the  crust  of  the  Earth. 
This  law  holds  for  the  most  part  in  Iceland.  It  was  long  ago  observed 
that  the  volcanoes  in  the  south  of  the  island  are  grouped  along  lines 
which  stretch  from  the  south-west  to  the  north-east ;  and  it  was  believed 
that  they  only  exist  where  the  substiatum  consists  of  tuff  and  breooias. 
It  is  a  fact  that  volcanoes  are  most  prevalent  in  districts  in  which 
breccias  predominate ;  nevertheless  that  is  not  exclusively  the  case. 
During  the  course  of  my  journey  in  1890,  I  discovered  on  Snsefellsnes, 
and  aronnd  the  Bay  of  Fax  a,  a  number  of  volcanoes  which  had  foroed 
themselves  up  through  the  l>asalt,  alongside  open  fissures,  and  in  oon- 
junction  with  hot  springy,  in  a  regular  semicircle  all  round  the  bay. 
In  the  middle  of  the  island,  the  greater  number  of  volcanoes  stand,  as 
I  have  already  said,  on  a  tuff  foundation.  In  the  south  they  stretch  in 
lines  from  the  south-west  to  the  north-east ;  on  the  north  side  in  chains 
running  from  north  to  south.  Thus,  taking  them  altogether,  they  form 
a  sort  of  curve,  going  obliquely  right  across  the  island.  The  whole  of 
the  toff  formation  is  an  area  of  subsidence.  Its  many  fissures  were 
seats  of  great  activity  long  before  the  Glacial  epoch,  and  the  activity 
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has  oontinned  right  down  to  the  present  day.  So  far  as  is  known, 
twenty-fiye  yoloanoes  haye  been  in  eruption  within  historic  times. 

Large  cone-shaped  yoloanoes,  built  up  of  alternate  layers  of  ashes, 
sooriffi,  and  laya,  and  resembling  in  external  form  the  well-known 
Italian  yoloanoes  of  Yesuyius  and  Etna,  are,  as  I  haye  remarked,  not 
particularly  ootnmon  in  Iceland.  Their  general  appearance  is  sufficiently 
familiar,  resembling  a  truncated  cone  with  a  crater  at  the  top,  and  often 
with  seyeral  smaller  lateral  craters.  The  pitch  or  angle  of  inclination 
of  the  oone  depends  upon  the  materials  out  of  which  it  is  built  up.  In 
Iceland  yoloanoes  of  this  class  rise  at  an  angle  of  from  8°  to  15°  near 
their  base,  and  shoot  up  at  from  20°  to  35°  near  their  top.  Most  of 
them  are  lofty,  and  consequently  are  ooyered  with  glaciers ;  for  instance, 
(Enefajoknll  (6425  feet),  Eyjafjallajokull  (5595  feet),  and  Snsefellsjokull 
(4710  feet).  Hekla  (5110  feet)  is  also  built  up  of  alternate  layers  of 
laya  and  tuff,  but  it  is  not  oone-shaped.  Its  shape  conforms  to  an 
elliptical  ridge,  cleft  down  its  major  axis,  and  studded  with  a  chain 
of  craters  along  the  line  of  oleayage.  It  is  thus  an  intermediate 
form  between  the  oone-shaped  yolcano  and  the  chain  of  craters.  The 
largest  yolcano  in  Iceland,  DyngjuQoU,*  with  the  gigantic  crater  of 
Askja,  some  25  square  miles  in  area,  is  likewise  an  intermediate  form. 
The  mountain  walls  which  encircle  Askja,  and  rise  to  an  absolute  alti¬ 
tude  of  4600  feet,  and  a  relatiye  altitude  of  3000  feet,  are  constituted  of 
ancient  and  modem  layas  and  tuffs ;  and  the  multitude  of  crater-chains 
which  line  the  fissures  do  not  radiate  outwards  from  the  centre  of  the 
yolcano,  but  cross  them  irregularly  in  all  directions. 

Laya-cones,  that  is,  yoloanoes  with  a  slight  angle  of  inclination,  and 
built  up  entirely  of  laya,  are,  on  the  other  hand,  very  common  all  oyer 
the  island.  Strange  to  say,  the  older  geologists  who  haye  written  about 
Iceland  do  not  appear  to  haye  8[>ecially  observed  this  general  type  of 
yolcano.  These  lava-oones,  which  range  in  size  from  mere  hillocks  to 
the  largest  mountains  in  the  island,  are  distinguishable  from  the  country 
surrounding  them,  in  that  they  resemble  a  shield  with  its  convex  side 
uppermost;  but,  as  compared  with  their  extent,  their  altitude  is  re¬ 
latively  low.  One  well-known  example  of  this  type  is  Skjaldbreid,  a 
beautifully  formed  “  dome,”  which  overlooks  the  heights  behind  the 
historically  famous  Thingvellir ;  it  is  like  a  broad  shield,  emblazoned 
with  patches  of  white  snow.  The  angle  of  inclination  on  these  lava- 
cones  is  pretty  uniform,  seldom  exceeding  7°  or  8°,  more  frequently  less, 
often  only  1°  or  2°,  and  being  at  the  top  but  very  little  steeper  than 
near  the  base.  Their  slopes  are  cased  in  sheets  of  granulated  lava,  and 
large  caves  and  tunnels  are  very  common  in  the  mountain-sides.  The 
cones  generally  stand  upon  a  base  of  vast  circumference,  and  sometimes 


*  “Yulkane  im  nordostliohen  Island,”  in  Mitteilung«n  d.  k.-k.  geographi$chen  Oetell- 
lekaft  i*  Wien,  1891,  pp.  117-145  and  215-288. 
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run  up  to  a  ooQBiderable  height,  the  top  being  broken  by  a  oironlar  or 
elliptical  depression,  or  month,  of  large  diameter. 

Examination  of  the  bottom  of  these  craters  proves  them  to  have 
been  at  one  period  lakes  of  molten,  liquid  lava  (like  Eilauea),  the  surface 
of  which  has  now  swollen  upwards,  now  sunk,  and  sometimes  they 
have  overflowed,  pouring  vast  currents  of  lava  down  the  mountain¬ 
sides  to  a  great  distance  into  the  valleys  and  dales.  Sometimes  again, 
after  the  lake  surface  has  cooled  and  set,  portions  of  it  have  been  melted 
again  by  the  underlying  heat.  Thus  fresh  outbreaks  have  occurred, 
giving  origin  to  smaller  cauldron-shaped  funnels,  which  in  many  cases 
go  down  to  a  great  depth.  The  confining  walls  of  the  subsidence 
(crater)  are  mostly  cleft  by  rings  of  concentric  fissures,  so  that  they  go 
down  from  the  lip  to  the  bottom  of  the  crater,  as  it  were,  in  a  series  of 
steps.  In  some  oases  the  crater  is  completely  filled  with  lava,  and  the 
only  indication  of  its  circumference  is  a  ring  of  small  lava-pinnacles. 
The  immense  lava  waste  of  OdAdahraun  has  been  mainly  formed  by 
eruptions  from  this  class  of  volcanoes.  The  subjoined  table  will,  I  hope, 
give  some  additional  facts  about  these  lava-cones. 


Name  of  Tolcano. 

1 

Abaolnte 
altitode  Id 
fact. 

BelaUre 
altitude 
in  fMt. 

Angle  of  slope. 

Length  of 
crater  In 
feet. 

Breadth  of 
crater 
in  feet. 

Skjaldbreid . 

3490 

1 

1955  ' 

/8-10“  to  E.  \  ' 
14-6°  to  S.W.  /  i 

— 

920 

Heidinhi  . i 

2090 

1645  1 

(2®  to  W.  V 

\3®  to  8.  and  E.f, 

625 

625 

Selvogpiheidi  . I 

600 

600 

2-3® 

!  —  1 

— 

ShAIarfell  . { 

270 

270 

4-5® 

1  310 

260 

HileyjarbuofCm  . . 

145 

145 

3® 

455 

455 

Strjtnr  (in  Kjalhrann) 

2650 

— 

1-2® 

1  3000 

;  8000 

TbeiBtarejkjabnnga 

1770 

195 

/I®  to  W.  \ 
\4-5®toE.  f 

:  11,000 

2500 

KoUottadyngja  . 

3965 

1650 

10-7®  to  N.  \ 

\8®  to  8.  / 

1650 

1650 

Kotildyngja  . 

3115 

1805 

1-2® 

3445 

2065 

Trolladyngja  (in  Od4da-I 
hrann)  . / 

4890 

1970 

/3-4®  at  bottoml 
(6-7®  at  top  / 

3610 

1 

1245 

The  most  general  form  of  volcanic  formation  in  Iceland  is  that  of 
a  chain  of  craters  closely  following  the  natural  fissures  of  the  ground, 
and  being  associated  with  them  throughout  their  entire  length.  The 
separate  craters  are  mostly  low,  seldom  exceeding  350  feet  in  height, 
and  are  composed  of  loose  soorie  of  a  dark  or  brick-red  colour.  The 
cones  generally  slope  at  an  angle  of  from  20°  to  35°,  though  the  inclina¬ 
tion  is  determined  by  the  size  of  the  fragments  of  ejected  material.  In 
some  cases  the  crater  gets  choked  with  viscous  lava;  then  the  cone 
is  wont  to  be  very  steep,  occasionally  as  much  as  40°  to  50°.  The 
grouping  of  the  separate  craters  that  belong  to  one  linked  system  is 
apt  to  be  extremely  irregular  and  complicated.  A  slight  change  in  the 
fissure  caiises  the  actual  point  of  outflow  to  shift  further  on,  and  in 
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this  way  there  originates  a  succession  of  crater  rings  intersecting  one 
another.  Then,  again,  there  are  several  vents  on  the  circumference  of 
one  and  the  same  cone;  and  sometimes  a  number  of  crater  rings  lie 
concentrically,  one  inside  the  other.  The  crater  chains  often  extend 
to  a  great  length.  Several  of  those  on  the  peninsula  of  Reykjanes  are 

3  to  10  miles  long;  but  the  longest  in  which  there  has  been  volcanic 
activity  within  historic  times  is  that  at  Laki,  where  there  were 
eruptions  in  1783.  That  chain  is  nearly  20  miles  long,  and  contains 
about  one  hundred  craters.  On  the  other  hand,  others  of  these  crater 
chains  are  on  an  extremely  small  scale.  For  instance,  south  of  the 
large  crater,  Ketil  Dyngja,  in  OdAdahraun,  I  discovered  a  Lilliputian 
volcano,  or  rather  twelve  craters,  of  which  the  largest  had  a  diameter 
of  3  feet  4  inches — the  others  being  only  5  to  6  inches  across — and  all 
ranged  alongside  a  fissure  that  was  not  more  than  35  feet  long  and 

4  to  5  inches  wide.  And  yet  these  miniature  volcanoes  had  hurled 
lumps  of  lava  to  a  distance  of  1 5  or  20  yards.  There  are  also  several 
places  where  the  lava  has  welled  up  out  of  fissures  without  any  visible 
crater.  Such  fissures  are  generally  small.  Nevertheless,  some  few 
are  exceptionally  large;  for  example,  Eldgja,  north  of  Myrdalsjokull, 
which,  as  1  have  already  stated,  is  nearly  20  miles  long,  and  has  ejected 
sufficient  lava  to  cover  an  area  of  some  270  square  miles. 

Here  and  there  in  different  parts  of  the  island  one  comes  across 
cauldron-shaped  depressions  (moar)  in  the  surface,  which  have  been 
produced  by  au  instantaneous  volcanic  explosion.  One  of  the  best- 
known  instances  of  these  “explosive”  craters  is  Viti,  on  the  side  of 
Mount  Erafla,  north  of  My  vatn. '  The  circular  depression  was  formed 
by  a  quite  sudden  outburst  on  May  17,  1724.  The  eruption  only  lasted 
a  short  time,  though  long  enough  to  start  several  other  volcanoes  in 
the  neighbourhood.  It  was  accompanied  by  a  heavy  emission  of  steam, 
but  the  only  volcanic  ejecta  were  ashes  and  stones.  The  same  crater, 
which  has  a  diameter  of  1030  feet,  changed  in  1752  into  a  well  of 
boiling  mud,  and  began  to  send  forth  columns  of  thick  smoke  and  mud. 
This  went  on  until  the  year  1840,  and  then  it  became  converted  into  a 
greenish-colon  red  quiescent  lake.  A  crater  of  a  similar  character  was 
formed  in  the  side  of  Askja  through  a  violent  outburst  on  March  29, 
1875.  Although  measuring  but  290  feet  in  diameter,  it  shot  out  such 
enormous  quantities  of  liparitio  pumice  that  they  covered  a  surface  of 
nearly  2000  square  miles  in  the  east  of  the  island,  and  the  volcanic 
dust  was  blown  all  the  way  to  Norway  and  Sweden.  The  year  after 
the  outbreak  the  crater  was  full  of  steam,  but  when  I  visited  it  in 
1884,  the  only  sign  of  activity  was  the  bubbling  and  boiling  of  the 
bluish-green  clay  at  the  bottom  of  the  crater.  In  all  probability  this 
too  will,  in  the  course  of  time,  be  converted  into  a  little  peaceful  lake. 

Occasionally  there  have  been  volcanic  eruptions  in  the  sea  off  the 
coasts  of  Iceland,  principally  off  Reykjanes.  The  volcanic  disturbance 
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was  most  active  there  during  the  thirteenth  century,  five  or  six  erup¬ 


tions  being  on  record  from  that  period.  Several  times  scoriaceoiis 
islands  were  formed,  but  they  speedily  disappeared  again.  Over  against 
Tjdmes  in  the  north,  submarine  volcanoes  have  been  in  activity  at 
intervals,  but  more  noticeably  since  1868.  A  map  by  Johannes  Buysch, 
of  the  year  1507,  shows  an  island  between  Iceland  and  Greenland,  and 
underneath  it  is  this  inscription:  “Insula  hsec  anno  1456  fuit  totaliter 
combusta." 

The  surface  of  the  laya- fields  of  Iceland  present  anything  but  a 
uniform  appearance.  Some  are  very  uneven,  consisting  of  innumerable 
fragments  of  lava  and  scorite,  porous,  brittle,  and  with  a  clear  metal- 


CLim  AT  THE  COAST  OF  8XAOI  (TCFF  AHD  BBKOCIA). 


lie  ring,  the  separate  mounds  of  lava  being  heaped  together  in  the 
most  extraordinary  fashion.  These  lava-streams,  which  the  Icelanders 
call  apalhraun,  are  relatively  narrow  with  high  edges,  looking,  when 
viewed  from  a  distance,  like  fences  or  ridges  on  flat  land.  A  lava- 
current  of  this  description  is  very  difficult  to  cross.  The  fragments  of 
lava  are  so  loosely  stacked  together  that  the  least  touch  disturbs  their 
equilibrium.  Another  variety  of  surface,  called  helluhraun,  consists 
of  immense  sheets  of  lava.  This  is  the  characteristic  form  of  the 
largest  lava-fields.  Sometimes  they  are  quite  level,  but  more  frequently 
they  are  broken  and  cracked  in  numerous  directions.  Innumerable 
twisted  and  tangled  “ropes”  of  lava  undulate  in  long  curves  up  and 
down  the  wave-like  surface  of  the  viscous  lava.  Most  of  the  lava-fields 
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of  this  class  have  originally  been  level,  but  upon  cooling  down  they 
have  cracked  and  ruptured,  and  large  sections  of  them  have  subsided ; 
so  that  the  surface  has  thus  become  uneven  and  diversified  by  innu¬ 
merable  small  ridges,  mounds,  circular  depressions,  and  thousands  of 
cracks  or  crevices.  At  the  side  of  the  large  lava-cones  there  frequently 
exists  a  lumpy  variety  of  laminated  lava,  its  surface  being,  as  it  were, 
blistered  and  crumpled  into  serpentine  knots  and  furrows  all  as  smooth 
as  hardened  pitch.  In  these  laminated  lavas  there  are  an  immense 
number  of  rifts  and  tunnels.  Sometimes  the  liquid  lava  underneath 
has  flowed  away,  leaving  hollow  spaces  beneath  the  level  crust,  the 
which  spaces  are  often  long  and  circular,  like  gigantic  drain-pipes. 
The  largest  and  best  known  is  Surtshellir,  1762  yards  long.  Their 
interior  surface  is  frequently  glazed,  and  a  sort  of  “  stalactite  ’*  of  divers 
different  shapes  hangs  down  from  the  top.  Sometimes  the  hollow  forma¬ 
tion  and  the  laminated  formation  are  united  in  the  same  lava-current. 
The  upper  part,  plunging  down  a  steep  incline,  may  be  brokeu  and 
uneven,  but  upon  reaching  the  flat  ground  below,  it  spreads  out  into 
a  lava-lake  with  level  sheets  of  lava  on  the  surface.  Those  lava-fields 
which  lie  far  above  the  level  of  the  sea  are  almost  entirely  destitute 
of  vegetation ;  but  down  on  the  lowland  plains  nearer  the  coast,  the 
older  lavas  are  frequently  sprinkled  with  humus,  on  which  grass,  heaths, 
and  scrub  manage  to  subsist.  Notwithstanding  the  plenteous  fall  of 
rain  and  snow,  there  is  scarcely  any  water  to  be  found  in  the  lava- 
wastes.  The  water  percolates  through  the  porous  lava,  and  generally 
gushes  up  in  clear  springs  along  the  margins  of  the  deserts,  in  such 
number  that  they  often  give  origin  to  streams  of  considerable  volume. 

Most  of  the  large  lava-fields  were  formed  during  eruptions  in 
prehistoric  times.  The  quantity  of  lava  that  is  ejected  varies  greatly 
in  different  eruptions.  Some  of  the  outbreaks  writhin  historic  times 
have  yielded  an  inconsiderable  quantity.  But  as  a  rule  the  lavas  which 
issue  during  volcanic  eruptions  in  Iceland  cover  vast  areas;  indeed, 
they  sometimes  stretch  over  wide  districts,  like  the  lava-field  of  Laki, 
one  of  the  largest  in  Iceland,  seeing  that  it  hides  some  220  square 
miles  of  the  island’s  surface.  All  the  same,  the  ordinary  eruptions 
seldom  vomit  forth  more  lava  than  suffices  to  cover  about  12  to  15 
square  miles.  On  the  other  hand,  the  lava-currents  frequently  run  to  a 
great  length.  That  of  Laki,  for  instance,  is  47  miles  long.  Another 
current,  which  issued  before  the  dawn  of  history  from  Trulladyngja,  in 
Odadahraun,  is  about  70  miles  long;  and  yet  another,  which  flowed 
from  the  craters  at  Fiskivotn,  is  nearly  90  miles  long.  These  lava- 
currents  have  next  to  no  fall.  For  instance,  that  from  Trulladyngja  has 
an  average  slope  of  0°  41',  and  for  some  14  miles  the  lava-sheet  lying 
north  of  Dyngjufjoll  falls  at  an  angle  of  not  more  than  0°  20'  38".  There 
are,  indeed,  cases  where  the  torrent,  shortly  after  its  emergence,  has 
forced  itself  upwards  over  a  slightly  inclined  plane.  On  March  12, 


limited  area.  No  law  can  be  discerned  governing  their  mntoal  positions 
with  regard  to  one  another ;  contrary  to  what  is  the  case  with  the  larger 
eruptive  craters,  which  always  follow  the  fundamental  lines  of  cleavage 
in  the  crust  of  the  Earth,  these  Komitot  are  mostly  associated  with  lavas 
which  have  flowed  over  marshy  ground  or  filled  up  a  lake  or  Qord. 
Beyond  question,  the  largest  group  exists  at  Landbrot,  in  the  south  of 
the  island,  where  hundreds  upon  hundreds  of  cones  of  soorim  are  crowded 
together  upon  the  surface  of  a  deep  and  ancient  lava-current,  measuring 
some  40  square  miles.  At  Lsekjarbotnar,  near  Beykjavik,  there  are 
several  small  homitos,  which  resemble  glazed  kettles,  made  of  thin 
laminae  of  lava  cemented  together  by  the  same  material. 
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1875,  one  of  the  branches  of  Sveinagj4  worked  its  way  620  yards  up 
an  incline  of  0°  25'  at  the  rate  of  35  feet  in  the  hour. 

Lava-falls  down  steep  slopes,  as  much  as  30°  and  over,  occur  in  many 
places.  The  highest  “  petrified  ”  lava-fall  is  a  fourfold  one — four  curtains 
hanging  one  beside  the  other,  820  feet  high,  at  Selvogur.  It  must 
indeed  have  been  a  magnificent  spectacle  to  witness  the  stream  of  red- 
hot  lava  pouring  down  such  a  lofty  escarpment.  In  all  probability  two 
of  the  four  curtains  came  into  existence  during  an  eruption  which  took 
place  in  1390. 

Groups  of  secondary  craters  (hornitos)  are  pretty  common  on  the  vast 
lava-fields.  Numbers  of  them  are  often  clustered  together  on  a  relatively 
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Large  quantities  of  salt,  especially  sal  ammoniac,  are  often  deposited 
on  the  lava-torrents  during  eruptions  in  Iceland.  This  happened  when 
Hekla  was  in  activity  in  1845,  and  Sveinagja  in  1875.  The  ancient 
records  of  the  island  tell  how,  after  an  eruption  of  Hekla  in  1341,  the 
lava-torrents  were  strewn  with  such  enormous  quantities  of  salt  and 
sulphur  that  many  horse-loads  could  essily  have  been  gathered  off  them. 

The  quantity  of  ashes  which  has  been  ejected  within  historic  times 
is  nothing  like  equal  in  volume  to  the  quantity  of  lava,  and  yet  at  times 
the  showers  of  ashes  have  been  anything  hut  small.  For  instance,  when 
the  craters  in  the  chain  of  Laki  were  in  eruption  in  1783,  they  vomited 
forth  a  mass  of  ashes  and  soorise  equal  to  nearly  one  cubic  mile,  whilst 
the  lava  ejected  was  equivalent  to  a  mass  measuring  some  3  cubic  miles. 
The  column  of  aslies  on  Hekla  was  measured  on  April  21,  1766,  and 
was  found  to  rise  16,500  feet  above  the  summit  of  the  mountain;  on 
February  5, 1846,  it  overtopped  it  by  1 4,350  feet.  During  the  eruption  of 
the  same  mountain  in  the  year  1510,  a  man  inSkalholt,  28  miles  distant, 
was  killed  by  a  “volcanic  bomb ;  ”  and  again  on  April  5, 1766,  a  fragment 
of  basaltic  soorise  as  big  as  a  man’s  fist  was  hurled  all  the  way  to  Yidivellir, 
a  distanoe  of  not  less  than  103  miles.  The  finer  ashes  are  carried  to 
immense  distances.  When  Mount  Katla  was  in  activity  in  1625,  the 
ashes  fell  at  Bergen,  in  Norway ;  and  when  Mount  Askja  was  in  eruption 
on  March  29,  1875,  the  pumice  ashes  were  carried  right  across  the  sea  to 
the  west  coast  of  Norway  in  eleven  hours  forty  minutes,  and  in  another 
ten  hours  they  travelled  as  far  as  Stockholm.  It  is  an  awful  visitation 
when  clouds  of  volcanic  ashes'  pass  over  the  inhabited  districts  lying 
nearest  to  the  scene  of  an  outbreak.  The  pastures  are  smothered,  the 
home  fields  and  meadows  ruined,  the  sheep  and  cattle  die  by  scores  from 
want  of  food  and  sickness,  the  latter  caused  by  their  eating  the  volcanic 
sand  with  which  the  scanty  remnants  of  grass  are  mixed. 

After  an  eruption  the  sheep  are  nearly  always  seized  by  a  sickness, 
which  the  loelanders  call  gaddur.  Their  molar  teeth  grow  up  into  high 
sharp  points,  which  lacerate  the  gums  and  the  palate,  setting  up  inflam¬ 
mation  and  causing  deep  sores,  so  that  the  sheep  have  to  be  killed.  In 
the  winter  which  followed  the  terrible  eruption  of  1783,  there  died  in 
Iceland  53  per  cent,  of  the  cattle,  82  per  cent,  of  the  sheep,  and  77  per 
cent,  of  the  horses.  Then  came  a  famine,  which  carried  off  9200  persons, 
or  about  one-fifth  of  the  total  population. 

The  Icelandic  volcanoes  often  eject  a  large  quantity  of  vitreous 
threads,  sometimes  as  much  as  a  yard  in  length.  In  appearance  they 
resemble  grey  horsehair,  and  are  analogous  in  character  to  the  “  Pele’s 
hair”  of  the  Sandwich  islands.  The  ashes  from  the  eruption  of  1783 
were  so  acid  that  they  burnt  holes  in  the  burdock  leaves,  and  left  black 
patches  on  the  sheep’s  skins,  and  the  sheep’s  hoofs  turned  yellow  when 
they  walked  amongst  them.  After  the  eruption  sunsets  of  extraordinary 
vividness  and  intensity  of  colouring  were  observed,  not  only  in  Iceland, 
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but  also  in  several  parts  of  Europe ;  and  in  the  former  there  were  many 
unusual  phenomena  noticeable  in  the  sky. 

Earthquake  shocks  are  also  very  common  in  Iceland,  more'particnlarly 
in  the  central  parts  amongst  the  volcanoes.  But  in  the  north-west 
peninsula  and  in  the  east  of  the  island  seismic  disturbances  are  extremely 
rare.  Closer  investigation  has  proved  that  most  of  the  earthquake 
shocks  which  occur  in  Iceland  are  “  teotonic  ”  in  their  nature ;  that  is 
to  say,  they  take  place  along  the  fundamental  lines  of  fanltage  in  the 
Earth’s  crust,  and  they  are  chiefly  confined  to  three  districts,  namely, 
the  vicinity  of  Husavik  in  the  north  of  the  island,  around  the  bay  of 
Faxafloi  in  the  west,  and  in  the  southern  lowlands,  where  they  have 
repeatedly  occasioned  serious  loss  of  life  and  projierty.*  On  the  north 
coast  the  volcanic  region  advances  close  to  the  sea,  between  the  two 
great  inlets  of  the  Arctic  ocean,  Skjalfandi  and  AxarQord.  Aronnd 
the  shores  of  both  there  exist  several  ancient  lava-currents  of  very 
considerable  dimensions,  and  in  many  places  the  ground  is  cleft  by  a 
number  of  long  and  deep  rifts.  Even  at  the  present  day  earthquake 
disturbances  are  very  common  in  these  districts,  and  often  occasion 
much  damage.  The  last  serious  earthquake  took  place  heeide  Axar- 
Qord  on  January  25,  1885.  Great  chasms  were  rent  in  the  earth;  huge 
fragments  of  rock  were  loosened  from  the  mountain-sides ;  farmsteads 
,  were  hurled  down ;  the  sand  down  on  the  flat  stretches  of  the  shore  was 
whirled  up  into  columns  300  or  more  feet  high ;  and  many  crater-like 
holes  were  scooped  out,  measuring  from  300  to  450  feet  in  oircumference.'f' 
At  Faxafloi  earth-tremors  are  very  frequent,  but  seldom  cause  any 
damage  ;  they  seem  to  be  confined  to  the  semicircular  belt  of  faultings 
which  almost  surround  the  bay.^ 

But  the  part  of  Iceland  which  has  suffered  most  from  devastating 
earthquakes  is  the  southern  lowlands.  That  region  is  fenced  in  by  a 
ring  of  steep  mountains,  and  along  the  line  of  fracture,  where  the 
mountains  touch  the  plains,  disturbances  and  subsidences  of  the  ground 
are  of  frequent .  occurrence,  giving  rise  to  serious  oscillations  of  the 
earth.  In  this  region  the  earthquake  disturbances  do  not  proceed  from 
any  recognizable  central  point,  but  several  sections  of  the  Earth’s  crust 
are  shaken  with  startling  suddenness  one  after  the  other.  Very  often 
the  seismic  movement  travels  from  east  to  west,  beginning  at  Bangar- 
vellir,  one  of  the  eastern  parishes  of  the  lowland  plains,  and  stopping 
at  (Elfus,  the  parish  lying  farthest  west.  Sometimes  the  entire  distance 
is  travelled  by  the  successive  shocks  in  only  a  couple  of  days ;  at 

*  I  have  printed  a  general  hiatory  of  earthquake  disturbances  in  Iceland  in  the 
Icelandic  periodical,  Andvari,  viiL  pp.  53-107. 

t  My  description  of  this  earthquake  was  published  in  Mitteilungen  d.  k.-k.  Geogr, 
GtteUteh.  in  Witn,  1891,  pp.  272-273 ;  and  in  Oeogr.  Tidtkr^  xiiL  p.  115. 

X  See  Oeologi$ke  lagttageUer  paa  8n»/tlltnei  og  i  Omegnen  a/ FaxebugUn,  an  appendix 
to  the  K.  Svenska  VeUiukapi  Akademien$  Handlingar,  vol.  xvii.  pt.  ii.  No.  2,  pp.  57-GO. 
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other  times  months,  and  even  years,  elapse  between  the  npheaval  or 
snbsidenoe  of  the  several  sections  of  the  ground.  Whilst  these  districts 
are  in  a  state  of  earthquake  disturbance,  Hekla  and  the  adjacent 
volcanoes  seldom  start  into  activity.  Whenever  Hekla  is  in  eruption, 
each  outbreak  is  invariably  accompanied  by  weaker  or  stronger  earth¬ 
quake  movements  of  the  adjoining  country ;  but  the  disturbances  are 
of  a  different  character  from  those  I  have  just  spoken  of,  and  never  at 
any  time  so  violent. 

Daring  the  whole  of  the  thousand  years  or  so  that  Iceland  has  been 
inhabited,  the  southern  lowlands  have  always  been  much  subject  to 
earthquake  visitations.  In  the  last  two  or  three  centuries,  the  most 
violent  and  destructive  earthquakes  have  been  those  of  the  years  1784 
and  1896.  The  former  completely  rained  ninety-two  peasants’  home¬ 
steads;  the  latter  was  even  more  disastrous.  The  many  hot  springs 
which  there  are  in  this  piurt  of  the  island  are  constantly  changing  in 
oonsequenoeof  the  frequent  seismic  movements.  New  ones  are  unsealed, 
old  ones  stopped  up.  To  the  same  active  cause  must  be  attributed  the 
innumerable  rifts  in  the  earth,  often  extending  to  a  length  of  several 
miles,  as  well  as  the  subsidences  of  land  and  the  alterations  in  the 
courses  of  the  rivers.* 

The  best  known  of  the  hot  springs  are  the  Great  Geysir  and  the 
smaller  geysers  associated  with  it.  But,  apart  from  these,  there  are 
hundreds  of  other  hot  alkaline  springs  scattered  all  over  the  country. 
All  of  them  are  closely  dependent  upon  the  fundamental  structure  of 
the  island,  and  a  careful  study  of  their  mutual  relations  gives  many  a 
useful  hint  towards  elucidating  the  geological  history  of  Iceland. 
They  exist  both  singly  and  in  large  groups,  and  of  all  temperatures  up 
to  boiling-point.  The  commonest  are  those  which  are  in  a  state  of 
constant  and  regular  ebullition.  The  more  powerful  geysers  are  rarer. 
During  the  earthquake  of  1896  a  new  hot  spring  burst  out  at  Beykholt 
in  the  Biskupstungur,  and  shot  out  columns  of  hot  water  to  a  height  of 
more  than  80  feet;  and  its  activity  still  continues.  On  the  same 
occasion,  a  natural  fountain  was  formed  50  feet  long  by  23  wide, 
from  which  there  issued  showers  of  steam  and  hot  water,  shooting 
up  to  a  height  of  about  800  feet.  But  shortly  afterwards  the  upgush 
ceased,  and  in  July,  1897,  the  temperature  of  the  water  did  not  exceed 
162°  Fahr.  The  widely  known  geyser  of  Strokkur,  which  was  started 
by  an  earthquake  in  1789,  ceased  its  activity  daring  the  shocks  of 
1896,  and  at  the  present  time  its  temperature  is  only  about  158°  Fahr. 
Daring  my  journeys  through  the  island  I  have  examined  nearly  every 
known  hot  spring,  taken  the  temperature  of  the  water,  and  drawn  plans 
of  some  of  the  more  important  groups,  so  that  in  future  it  will  be  easier 
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to  ascertain  what  changes  they  undergo.*  Carbonic  acid  springti 
(plkeldur)  are  found  in  a  few  places,  but  more  particularly  on  Snsafellsnes. 

On  the  other  hand,  solfataras  and  pits  of  boiling  mud  (macealubiu)  are 
very  common  in  the  volcanic  regions  where  tuff  is  the  predominating 
rook.  The  solfataras  at  Krisuvik  and  Myvatn  are  very  well  known.  I 
also  discovered  (1888)  solfataras  of  grand  proportions  and  with  marked 
peculiarities  in  the  liparite  mountains  of  KerlingarQoll  near  Amarfells- 
jdknll.  Smaller  sulphur  springs  exist  in  several  other  places,  more 
especially  on  the  peninsula  of  Reykjanes. 

Herewith  my  brief  survey  of  the  geography  and  geology  of  Iceland  i 

must  come  to  an  end.  I  am  painfully  conscious  of  its  imperfections ; 
bnt  if  I  have  in  this  way  made  it  easier  for  those,  who  take  an  interest 
in  the  physical  phenomena  of  my  native  island,  to  find  the  sources  for 
the  more  recent  discoveries  that  have  been  made,  I  shall  not  have 
written  altogether  in  vain.  May  1  conclude  with  the  wish  that  on  } 

some  future  occasion  I  may  have  the  privilege  of  describing  for  English  i 

readers  at  greater  length  some  of  the  more  remarkable  of  the  many  i 

remarkable  physical  phenomena  which  Iceland  is  able  to  offer  for 
scientific  study  ? 
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By  Prof.  A.  P.  BRIGHAM,  Colgate  University,  U.S.A. 

The  mountain  barrier  of  eastern  North  America  stretches  from  Cen¬ 
tral  Alabama,  north-easterly  through  Labrador.  The  vast  lowlands  of 
the  Mississippi  valley  and  the  great  plains  of  Canada  lie  on  the  west, 
and  the  Atlantic  ocean,  with  a  rim  of  coastal  lowlands,  on  the  east.  The 
mountains  are  nowhere  lofty  as  compared  with  the  high  mountains  of 
the  globe,  but  they  are  often  rugged,  and  in  the  universally  forested 
condition  of  the  early  days  formed  a  barrier  nearly  impassable  to  human 
intercourse.  The  system  is  made  up  of  elements  diverse  in  age  and 
character.  Oldest  of  all  are  the  Adirondacks  of  Northern  New  York, 
and  the  so-called  Appalachian  protaxis  of  Dana.  The  latter  consists  of 
the  highlands  of  the  Hudson,  the  uplands  of  New  Jersey,  South  mountain 
in  Pennsylvania,  and  the  Blue  Ridge  of  the  Southern  states.  Extending 
southward  through  New  England,  not  far  eastward  from  the  Adirondacks 
are  the  next  oldest  mountains  of  the  system,  the  Green  mountains  of 
Vermont,  extending  south  through  Massachusetts  and  Connecticut. 
They  fall  in  between  Ordovician  and  Silurian  time.  The  newest  part 
of  the  system  is  the  Appalachian  range  proper,  a  great  series  of  folds  in 

*  I  have  published  a  separate  acoount  of  the  remarkable  group  of  springs  at 
Hveravellir,  near  LangjdkuU,  on  the  plateau,  **  De  varme  Kilder  paa  Hveravellir  i 
Island,”  in  Fmer  (Stockholm,  1889X  PP-  49-59,  with  a  map.  I  have  also  published,  in 
Gtogr.  Tid$kr^  xii.  p.  223,  a  map  of  the  hot  springs  at  TorfajSknll. 

No.  V. — May,  1899.]  2  m 
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PalffiOEoic  strata,  extending  from  Alabama  to  CatskiU,  New  York,  a  point 
about  120  milee  north  of  New  York,  on  the  Hudson  river. 

By  suooeeaive  deformations,  nature  seems  thus  to  have  walled  in  the 
sea-shore  from  the  great  heart  of  the  oontinent.  Two  gateways,  how¬ 
ever,  lie  open.  One  of  these  is  the  St.  Lawrence  valley,  cut  along  the 
pre-Palasozoio  contact  and  across  Palaeozoic  beds  to  the  gulf  which  bears 
the  same  name.  But  with  this  gateway  this  paper  has  little  to  do.  We 
go  several  hundred  miles  to  the  south,  enter  New  York  harbour,  and  sail 
up  the  tidal  course  of  the  Hudson.  Soon  after  leaving  New  York  we 
traverse  the  trench  out  through  the  ancient  highlands.  Then  we  have 
on  the  east  the  Green  mountain  range,  and  on  the  west  the  low  northern 
terminus  of  the  Appalachian  folds.  A  few  miles  farther  west,  and  rising 
far  higher,  is  the  great  easterly  facing  escarpment  of  the  so-called  Cats- 
kill  mountains — really  the  north-eastern  terminus  of  a  plateau  lying 
west  of  the  mountain  folds  from  Alabama  to  Eastern  New  York. 

Leaving  tide  water  at  Albany,  we  rise  over  a  stretch  of  nearly  20 
miles  of  barren  glacial  sands  to  Schenectady,  where  we  find  an  open  road 
leading  to  the  west.  This  is  the  Mohawk  valley,  the  eastern  gateway 
of  the  country.  Northward,  or  on  our  right  as  we  go  west,  rise  the 
rugged  foothills  of  the  Adirondack  mountains.  Southward,  bn  our  left, 
are  seen  the  bold  escarpments  of  the  Helderherg  mountains,  which  are 
really  the  steep  slope  by  which  the  long  plateau  drops  off  to  low  ground 
at  its  northern  end. 

To  understand  the  physical  history  of  the  Mohawk  valley,  it  will 
now  be  desirable  to  review  briefly  the  geology  of  the  region.  New  York 
is  classic  ground  in  American  geology,  and  the  subject  may  be  touched 
briefly  and  dismissed.  The  outcrops  of  the  older  Palaeozoic  rocks  run 
around  the  Adirondack  nucleus,  and  border  the  pre-Paleozoic  of  Canada 
on  the  south.  Thus  the  Trenton  limestone,  Utica  shale,  and  Hudson 
river  shales  and  sandstones  extend  in  nearly  east  and  west  belts,  south 
of  the  Adirondacks,  dipping  slightly  southward.  The  Mohawk  valley  is 
cut  along  the  strike  of  the  Utioa-Hudson  shales  (Ordovician)  as  far  north 
as  the  south  projecting  spurs  of  the  Adirondacks  would  allow.  In  like 
manner,  only  extending  further  west,  we  find  east  and  west  outcrops  of 
the  several  Silurian  and  Devonian  formations,  until  the  middle  and  upper 
Devonian  beds  cap  the  plateau  at  heights  of  2000  to  4000  feet  in  the 
Catskills,  and  2000  feet  or  a  little  less  farther  west.  The  northern  edges  of 
these  formations  abut  against  the  Mohawk  valley,  or,  it  would  be  better 
to  say,  the  valley  has  been  cut  into  their  beds,  which  onoe  stretched 
farther  north,  covering  the  now  exposed  lower  flanks  of  the  Adirondacks. 

Before  outlining  the  history  of  the  valley,  let  us  look  more  narrowly 
at  its  character.  We  have  to  do  with  a  trench  about  90  miles  long,  from 
Rome  to  Schenectady.  Easterly  it  opens  into  the  broad  Hudson  lowlands ; 
westerly  it  widens  into  the  lacustrine  plains  of  Iroquois,  the  larger 
glacial  antecedent  of  Lake  Ontaria  Onoe  pass  the  gateway  at  Rome 
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and  the  path  is  clear,  over  the  lake  plains  and  prairies  to  the  far  west. 
Seen  from  the  railway  as  we  pass,  the  valley  appears  to  be  a  trench 
aboiit  500  feet  deep,  with  moderately  steep  sides,  and  with  an  average 
width  of  river  and  flood  plain  of  about  one  half-mile.  Seen  more  truly 
from  the  bordering  uplands,  it  is  a  vast  gap,  1500  to  2000  feet  deep, 
several  miles  wide  in  its  higher  parts,  lying  between  the  Catskill 
plateau  and  the  Adirondack  mountains.  The  altitudes  are  shown  in  the 
following  table ; — 

Hudson  at  Albany  . Tidewater 

Sand-plains,  Schenectady  ...  .  340  feet 

Schenectady  .  246  „ 

.Amsterdam  .  279  „ 

Little  Falls  .  376  „ 

Utica  .  410  „ 

Borne  .  44S  „ 

From  Utioa  to  Syracuse,  53  miles,  the  £rie  canal  traverses  a  single 
level.  From  Syracuse  to  Rochester,  81  miles,  the  uniformity  is  nearly 
as  noteworthy.  From  Rochester  to  Bufialo,  a  gentle  swell  is  passed  at 
Batavia  at  a  little  above  800  feet.  This  is,  by  this  route,  the  highest 
point  between  New  York  and  Chicago,  or  between  New  York  and  points 
far  beyond  the  Mississippi  river. 

It  shall  be  our  aim  to  see  now,  first,  how  the  valley  was  made — ^in 
other  words,  to  follow  the  lines  of  its  physical  history  ;  and,  seoond,  to 
see  of  what  importance  this  gateway  has  been  in  the  historical  develop¬ 
ment  of  the  empire  state,  and  of  the  entire  country. 

We  recur  to  the  general  fact  concerning  the  geology  of  the  states 
bordering  the  Laurentian  lakes  on  the  south,  namely,  that  the  Palaeozoic 
beds,  from  the  Cambrian  to  the  summit  of  the  Devonian,  dip  very  gently 
southward  from  the  pre-Palasozoio  terranes  of  Canada  and  the  Adiron- 
dacks.  Their  strikes  may  be  said  to  represent  the  position  of  an  old 
shore-line  that  was  receding  southward  by  the  processes  of  deposition 
and  uplift.  The  ancient  streams  must  have  had  their  sources  on  the 
northern  crystalline  highlands,  have  crossed  the  growing  belt  of  Palsso- 
zoic  lands,  and  emptied  their  waters  into  the  interior  sea  then  covering 
the  coal-areas  of  Pennsylvania  and  other  states.  At  an  undetermined, 
but  early  time,  the  great  St.  Lawrence  vaUey,  including  that  of  the 
lakes,  was  formed,  approximately  along  the  northern  border  of  the 
Paleozoic,  but  swinging  northward  of  the  pre-Palaaozoio  Adirondack  . 
mass.  Thus  a  great  body  of  waters  coming  from  the  north  was  diverted 
to  the  east. 

The  majority  of  American  physiographers  who  have  given  attention 
to  the  subject,  believe  that  the  entire  Appalachian  belt,  from  Southern 
New  England  nearly  to  the  Golf  of  Mexico,  was  in  Cretaceous  time 
reduced  to  a  pene-plain,  or  nearly  to  base-level,  and  that  in  Tertiary 
time  this  body  of  land  was  elevated,  with  warping,  to  plateau  levels  of 
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one  to  several  thousand  feet.  The  New  York  part  of  the  platean  was 
lifted  from  2000  to  3000  feet.  Ihiring  this  uplift,  it  is  believed  that  the 
valley  of  the  Hudson  was  in  process  of  excavation.  The  St.  Lawrence 
was  probably  earlier  in  origin.  But  the  streams  from  the  southern 
Adirondacks  were  still  discharging  across  central  and  southern  New 
York,  and  reaching  the  sea  through  an  ancient  Susquehanna  river.  The 
map  will  show  the  alignment  of  these  Adirondack  waters  with  the  head¬ 
waters  of  the  present  Susquehanna. 

Given  now  a  growing  Hudson  valley,  and  outcrops  of  the  soft  Utica 
and  Hudson  river  shales  along  the  southern  base  of  the  Adirondack 
mountains,  it  was  inevitable  that  a  river  valley  should  be  excavated 
along  this  line  from  near  Albany  westward.  The  headwaters  of  the 
young  Mohawk  ate  back  into  the  country  to  the  west,  diverting  the 
Adirondack  waters  to  the  eastward,  and  beheading  the  south-flowing 
streams  of  the  plateau  of  Central  New  York.  This  headwater  cutting 
proceeded  as  far  as  Little  Falls,  where  it  was  stopped  by  a  barrier  of  the 
ancient  gneisses,  which  in  very  ancient  times  was  faulted  up  across  the 
line  where  the  valley  was  later  to  run.  By  a  process  entirely  similar,  a 
valley  headed  back  to  the  east  from  the  ancient  St.  Lawrence,  diverting 
thither  the  streams  of  the  south-western  Adirondacks,  and  beheading 
other  Susquehanna  head-streams.  The  col  remained  at  Little  Falls 
until  the  close  of  glacial  time.  Then  great  discharges  of  water  were 
sent  across  the  col  to  the  ocean,  by  way  of  the  Mohawk  and  Hudson. 
This  resulted  in  reducing  the  height  of  the  col  by  a  considerable 
measure.  A  further  effect  of  the  glacial  waters  was  to  aggrade  the 
valley  between  Little  Falls  and  Rome  to  such  a  degree  that  the  divide 
was  transferred  from  the  former  to  the  latter  point. 

The  glacial  history  of  the  valley  has  proved  of  such  large  interest  in 
American  pleistocene  geology  as  to  warrant  a  further  sketch  of  it.  No 
chapter  in  our  glacial  studies  has  had  a  more  dramatic  interest  than  the 
formation  in  the  Laurentian  and  Red  river  basins  of  vast  glacial  lakes, 
lying,  as  most  believe,  between  the  divide  on  the  south,  and  glacial  dams 
formed  by  the  retreating  ice-front  on  the  north-east.  Lake  Agassiz  has 
been  worked  out  by  Mr.  Warren  Upham,  under  the  auspices  of  the 
Canadian  and  United  States  Surveys.  Mr.  G.  K.  Gilbert,  Dr.  J.  W. 
Spencer,  Mr.  F.  B.  Taylor,  and  others,  have  studied  the  Laurentian 
glacial  lakes.  One  of  the  greatest  of  these  was  Lake  Warren,  stretching 
from  New  York  far  westward,  and  discharging  into  the  Mississippi 
basin.  The  shore-lines  of  this  lake  have  an  altitude  of  870  feet  in 
Western  New  York.  Later  the  Mohawk  valley  was  freed  from  ice  and 
the  discharge  turned  to  the  eastward.  Prof.  H.  L.  Fairchild  has  traced 
for  some  distance  in  Western  New  York  the  beach  of  another  great  lake, 
at  an  altitude  of  700  feet.  Studies  by  the  writer  point  to  another  water- 
level  at  about  600  feet,  with  discharge  through  the  Mohawk  valley. 
The  principal  evidence  of  this  is  found  in  a  number  of  great  deltas  and 
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delta-like  terraces  built  into  the  valley  at  the  mouths  of  lateral  streams, 
from  above  Rome  to  Little  Falls.  Striking  evidenoes  of  eastward-flowing 


PAST  UP  NKW  YOBK  BTATB.  • 

waters  have  been  studied  by  Mr.  Gilbert  and  others,  south  of  Syracuse, 
N.T.,  where  cross-channels  dissect  the  spurs  of  the  plateau,  and  great 
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amphitheatres,  cat  to  depths  of  200  feet  in  the  limestone,  show  the 
presence,  in  closing  glacial  times,  of  cataracts  almost  rivalling  Niagara. 

The  Mohawk  valley  had  thus  had  a  long  and  intricate  physical 
history.  Largely  cat  ont  in  Tertiary  days,  it  remained  for  the  events  of 
the  Ice  Age  to  give  it  a  great  accession  to  its  headwaters,  and  to  remodel 
its  topography  by  glacial  erosion  and  accumulations.  We  are  now  pre¬ 
pared  to  study  the  valley  in  its  relation  to  man.  This  record  goes  back 
but  about  three  hundred  years,  but,  brief  as  it  is,  it  has  been  deeply 
significant  in  American  history.  While  holding  heartily  that  geography 
is  the  study  of  the  Earth  as  the  environment  of  man,  it  is  a  doctrine 
equally  sure  in  the  mind  of  the  writer,  that  a  knowledge  of  the  origin  of 
geographical  forms  must  accompany  historical  and  sociological  study. 
The  military  and  commercial  significance  of  the  Mohawk  valley  cannot 
be  fully  appreciated  until  seen  against  the  background  of  the  millions 
of  years  of  physiographic  development. 

The  first  European  explorers  and  settlers  in  the  region  now  knowrn  as 
the  state  of  New  York,  found  established  there  several  powerful  Indian 
tribes,  known  as  the  C!onfederaoy  of  the  Five  Nations.  They  occupied 
the  region  which  extends  from  the  Mohawk  valley  eastward.  North¬ 
ward  is  Lake  Ontario,  westward  are  the  Genesee  country  and  Niagara, 
and  on  the  south  lies  the  fine  series  of  Finger  lakes.  It  is  a  country 
moderately  diversified,  highly  fertile,  and  is  now  one  of  the  garden  spots 
of  the  United  States.  This  was  the  famous  “  Long  House  ”  of  the  Five 
Nations.  The  Mohawks  were  the  most  easterly  of  the  tribes,  and  they 
called  their  fair  valley  the  eastern  gateway  of  the  Long  House,  and  they 
were  its  keepers.  These  tribes  were  in  a  comparatively  advanced  state. 
They  practised  agriculture  extensively,  lived  in  neat  and  comfortable 
cabins,  possessed  considerable  industrial  skill,  were  eloquent  in  public 
counsel,  and  were  the  objects  of  widespread  fear  through  their  prowess 
in  war. 

With  these  sturdy  aborigines  the  European  immigrants  found  them¬ 
selves  in  alliance  or  at  war.  One  avenue  of  approach  was  by  ascent  of 
the  Hudson  river.  A  second  was  through  the  Champlain  valley  from 
the  St.  Lawrence.  A  third  lay  along  the  eastern  shore  of  Lake  Ontario 
by  the  site  of  Oswego.  Thus  from  the  first  the  rippling  waters  and 
bordering  flood  plains  of  the  Mohawk  were  a  beaten  path,  frequented  by 
French,  Dutch,  and  English  in  various  contact  of  war  and  peace  with 
the  natives  of  the  land. 

Of  these  the  French  were  the  first  to  invade  the  Mohawk  country. 
Not  far  away,  at  Tioonderoga,  Champlain,  the  first  white  actor  on  this 
stage,  had  aided  the  Hurons  against  the  Five  Nations,  and  had  thus,  by 
the  enmity  aroused,  determined  for  the  English  the  ultimate  control  of 
the  region.  A  later  invasion  was  made  by  the  French  along  the  shore 
of  Lake  Ontario,  but  they  were  defeated  and  forced  ,  to  retire.  There 
were  peaceful  invasions,  also,  for  in  the  valley  captive  missionaries 
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endured  torture  and  sometimes  death.  Moat  heroic  and  famous  of  these 
is  Father  Jogue,  whoee  fate  has  recently  been  commemorated  by  a  shrine 
of  his  church,  erected  where  he  perished,  on  the  edge  of  a  glacial  terrace 
south  of  the  river.  The  final  failure  of  the  French  to  dislodge  or  convert 
the  natives  of  the  valley  was  fraught  with  weighty  results  in  the  history 
of  the  new  continent.  Had  they  won  this  great  highway,  they  might 
in  later  years  have  maintained  themselves  on  the  St.  Lawrence,  and 
have  held  the  keys  of  the  new  world.  i 

It  was  the  Hudson-Mohawk  valley  which  early  guided  the  Dutch  in 
their  effort  to  carve  a  slice  from  the  new  continent.  Under  an  English 
commander,  Hendrick  Hudson,  they  sailed  up  the  river  which  bears  his 
name.  Coming  to  the  limit  of  navigation,  they  built  Fort  Nassau, 
below  the  site  of  Albany,  and  concluded  a  treaty  with  the  Mohawk 
Indians.  Its  object  was  trade,  and  it  went  far  to  prevent  French  control 
of  the  valley.  They  built  Fort  Orange  in  1622,  and  thus  laid  the 
foundations  of  Albany.  In  1642  Arendt  van  Curler  entered  the  Mohawk 
country,  reported  its  lands  as  “  the  most  beautiful  that  eye  ever  saw," 
and  was  later  authorized  to  buy  the  “  great  flats  ”  where  Schenectady 
now  stands.  The  old  town  and  family  names  of  the  lower  Mohawk  still 
bear  proud  testimony  to  this  wave  of  immigration,  in  the  ever-present 
Fondas,  Sohuylers,  Sprakers,  Sammonses,  Van  der  Veers,  and  Yosts  of 
the  river  country. 

The  first  white  settlement  in  the  upjter  stretches  of  the  valley  was 
made  by  the  Palatines  in  1723.  Following  the  devastating  wars  of 
Louis  XIV.,  thousands  of  these  stricken  people  left  their  homes  on  the 
Rhine  and  took  refuge  in  England.  Some  of  these  were  sent  to  America, 
under  a  compact  to  reimburse  the  English  Government  for  their  passage, 
and  for  the  allotment  of  lands.  After  a  period  of  great  suffering,  first 
on  the  Hudson  and  then  on  the  lower  Mohawk,  a  final  removal  brought 
them  to  the  German  Flats  Patent,  between  Little  Falls  and  Utica. 
Here  each  family  received  a  liberal  allowance  of  the  rich  aUnvinm  and 
adjacent  uplands  of  the  valley,  and  their  descendants  have  been  power¬ 
ful  in  the  history  of  the  state  and  nation. 

The  next  wave  of  immigration  which  swept  up  the  valley  was 
English.  In  1784,  Hugh  White  passed  the  Hollanders  of  Schenectady 
and  the  High  Dutch  of  German  Flats,  and  founded  Whiteetown  on  the 
upper  river.  His  coming  was  the  signal  for  a  lively  movement  from 
the  stony  slopes  of  New  England  to  the  inviting  fields  of  the  Long 
House,  to  which  the  Mohawk  was  the  only  road.  Then  came  the 
stream  of  emigrant  waggons  bearing  the  names  of  Ohio  and  Indiana, 
regions  which  were  then  the  far  distant  West. 

This  stream  of  travel  has  never  ceased  to  flow,  but  has  rather 
augmented  a  thousand  times  in  the  century  which  has  passed.  Before 
considering  the  Mohawk  valley  as  a  highway,  however,  it  will  be  well 
to  observe  that  it  was  the  theatre  of  important  military  events  in 
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colonial  times.  English  forts  had  been  erected  on  the  upper  Hudson 
by  the  year  1709,  and  before  the  year  1712  the  chain  had  been  extended 
up  the  Mohawk  to  Fort  Hunter,  40  miles  from  Albany.  In  1720, 
through  the  influence  of  William  Barnet,  son  of  Bishop  Burnet,  and 
Governor  of  New  York,  forts  were  built  at  Oswego  and  farther  west 
at  Irondequoit  bay.  About  the  time  of  the  French  war  a  number  were 
built  near  the  present  city  of  Rome,  or  in  the  vicinity  of  the  Oneida 
carrying-place.  “  These  and  similar  efforts  on  the  part  of  the  English 
served  to  divert  from  the  French  into  English  channels  a  large  Indian 
trade,  and  to  make  the  ronte  via  Mohawk  river  and  Oneida  lake  the 
shorter  one  between  Albany  and  Canada,  the  one  most  generally 
travelled."  The  Mohawk  and  Champlain  became  thus  great  highways 
trodden  by  hostile  forces  in  the  French  and  Indian  wars,  until  the 
French  rale  came  to  its  end  in  Canada  in  1760.  Local  histories  are 
filled  with  exciting  records  of  midnight  attack,  weary  marches  in 
captivity,  and  all  the  terrors  of  border  warfare.  Here,  too,  was  fought 
one  of  the  less-known  but  most  critical  battles  in  the  struggle 
between  the  colonies  and  the  mother-country,  the  battle  of  Oriskany. 
On  the  south  slope  of  the  valley,  a  few  miles  west  of  Utica,  the  Dutch 
farmers  rallied  under  Nicholas  Herkimer,  and  defeated  the  English  and 
the  Indians,  who  would  otherwise  have  gone  down  the  valley  and 
supported  Burgoyne  in  his  campaign  on  the  Hudson.  The  combatants 
on  each  side  numbered  but  a  few  hundreds,  but  the  result  is  thought 
by  many  to  have  been  decisive  of  the  main  issne  of  the  war.  Since 
that  day  the  history  of  the  valley  has  been  an  unbroken  story  of  peace, 
and  to  this  we  now  turn,  to  consider  one  of  the  best  illustrations  of 
physiographic  oontrol  over  the  movements  of  man  which  the  New 
World  can  supply. 

In  the  pioneer  days  the  Mohawk  was  considered  a  navigable  stream, 
and  immigrants  and  freight  were  conveyed  over  its  waters  in  boats 
propelled  by  poles.  Severals  breaks  were,  however,  necessary — a  first 
beyond  Albany,  because  of  the  abrupt  fall  of  70  feet  at  Cohoes ;  a  second 
at  Little  Falls  on  account  of  impassable  rapids  over  the  gneissio  barrier 
which  the  stream  there  encounters;  and  a  third  of  2  miles  at  the 
Oneida  carrying-place,  where  the  Mohawk  is  left  to  the  east,  and  the 
winding  course  of  Wood  creek  is  followed  to  Oneida  lake.  Early 
legislative  authority  was  given  for  improving  navigation  at  these  points, 
and  soon  after  1791  a  canal  3  miles  long  with  five  locks  was  constructed 
at  Little  Falls,  and  a  further  canal  conducted  boats  across  the  Oneida 
oarrying-plaoe.  We  read  that  then  enlarged  boats  with  five  men  conld 
transport,  between  the  terminal  points  of  navigation  on  the  river,  twelve 
tons  in  ten  days.  Long  lines  of  waggons  and  stages  also  traversed  the 
bottom  lands,  making  the  valley  a  busy  highway  between  the  east  and 
the  expanding  west. 

A  continuous  waterway  from  the  tidal  waters  of  the  Hudson  to  the 
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blue  expanse  of  the  Laurentian  lakes  became  now  the  subject  of  serious 
discussion.  Enough  of  the  geography  was  known  to  suggest  the 
possibility  of  such  communication,  but  the  following  order  issued  to 
a  commander  on  Lake  Ontario  in  1814  shows  also  the  extent  of  the 
ignorance  that  prevailed.  “  Take  the  Ladjf  of  ike  Lciko  and  proceed 
to  Onondaga,  and  take  in  at  Nicholas  Mickle’s  furnace  a  load  of  ball 
and  shot,  and  proceed  at  once  to  Buffalo.”  “  That  means,”  said  the 
perplexed  ofBoer,  “  that  I  am  to  go  over  Oswego  fails  and  up  the  river 
to  Onondaga  lake,  thence  10  miles  into  the  country  by  land  to  the 
furnace,  and,  returning  to  Oswego,  proceed  to  the  Niagara  and  up  and 
over  Niagara  falls  to  Buffalo.”  . 

The  demand  for  a  water-route  was  strengthened  by  the  danger  that 
the  growing  commerce  of  the  Genesee  country  would  be  diverted  either 
down  the  St.  Lawrence  to  Montreal  and  Quebec,  or  by  the  Susquehanna 
to  Philadelphia.  It  is  difficult  to  assign  credit  for  the  first  suggestion 
of  an  Erie  canal.  Probably  the  idea  was  conceived  independently  in 
several  thoughtful  minds.  Such  a  prediction  is  said  to  have  been  made 
by  Captain  Joseph  Carver  in  1776.  Elkanah  Watson,  describing  a 
westward  journey  in  1788,  voiced  bis  “  strong  presentment  that  a  canal 
communication  will  be  opened  sooner  or  later  from  the  Great  Lakes  to 
the  Hudson.”  Govemeur  Morris  is  reported  to  have  said  in  1803, 

“  Lake  Erie  must  be  tapped,  and  the  waters  carried  across  the  country 
^  the  Hudson.”  He  thought  there  should  be  a  uniform  declivity 
between  the  two,  not  taking  account  of  the  height  of  land  in  Western 
New  York.  The  legislature  took  up  the  matter  in  1808,  a  survey  was 
made,  and  in  1810  a  commission  was  appointed.  The  project  then  fell 
into  abeyance,  until  revived  by  De  Witt  Clinton  in  1817.  Navigation 
was  finally  opened  between  Lake  Erie  and  the  Hudson  on  October  26, 
1825.  The  price  of  transportation  from  Albany  to  Buffalo,  about 
300  miles,  gradually  declined  during  the  twenty-six  years  after  the 
opening  of  the  canal,  fiom  $88  to  $5.98  per  ton.  Later,  railway  oom- 
petition  became  effective,  and  transportation  f^m  Buffalo  to  New  York 
in  1885  was  but  $1.57  per  ton.  Of  the  vicinity  of  Rochester,  it  is  said, 
upon  completion  of  the  canal,  that  her  timber  found  market  and  floated 
away,  wheat  quadrupled  in  price,  the  mud  dried  up,  the  mosquitoes, 
the  ague  and  fever,  and  the  bears  left  the  country,  and  prosperity  came 
in  on  every  hand.  In  like  manner,  the  salt,  gypsum,  lime,  and  grain 
of  Onondaga,  where  is  now  the  great  city  of  Syracuse,  found  ready 
market.  But  it  is  not  enough  to  cite  these  comparatively  local  results. 
'The  meaning  of  the  Mohawk  valley  is  that  the  entire  region  of  the 
Great  Lakes,  and  the  vast  prairie  and  mountain  regions  of  the  West, 
became  tributary  to  the  rising  metropolis  on  Manhattan  island.  Hence 
it  is  that  New  York,  rather  than  Boston  or  Philadelphia,  or  Baltimore, 
is  the  metropolis  of  the  Western  Hemisphere. 

A  similar  story  has  now  to  be  told  of  railway  communication  through 
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this  yallej.  There  was  no  railroad  in  America  prior  to  182<i.  In  that 
year  a  horse-railway  4  miles  long  was  built  at  Quincy,  Mass.,  for  the 
transportation  of  granites  from  the  quarries.  In  the  same  year  the 
legislature  of  the  state  of  New  York  granted  a  charter  to  the  Mohawk 
and  Hudson  Biver  Railway  Company  to  build  a  road  from  Albany,  on 
the  Hudson,  to  Schenectady,  on  the  Mohawk,  a  distance  of  18  miles. 
This  was  the  first  chartered  railroad  in  America.  It  was  completed 
October  31,  1826,  and  at  once  carried  four  hundred  passengers  daily. 
Tbis,  it  will  be  remembered,  was  soon  after  through  traffic  began  on 
the  Erie  canal.  In  1833  a  charter  was  granted  for  a  road  to  extend 
from  Schenectady  up  the  river  to  Utica,  a  distance  of  nearly  80  miles. 
This  division  was  in  running  order  in  1836.  A  further  link  in  the 
westward  series  between  Syracuse  and  Auburn  was  finished  in  1837, 
and  from  Utica  to  Syracuse  in  1839.  A  curious  argument  was  urged 
for  a  break  in  the  chain  of  roads  at  Utica,  namely,  that  otherwise  it 
would  beoome  a  mere  way  station  on  a  great  line,  and  its  business  would 
fail  to  develop.  The  discussion  shows  that  the  consolidation  of  the 
future  was  forecast  at  an  early  time.  Gradually  the  line  was  completed 
from  New  York  to  Buffalo,  450  miles,  and  became  known  as  the  New 
York  Central  and  Hudson  River  railway,  or  more  commonly  as  the 
New  York  Central,  one  of  the  greatest  railways  of  the  world.  Four 
tracks  lie  side  by  side  from  Albany  to  Buffalo,  two  being  used  for 
passenger  traffic,  and  two  for  the  conveyance  of  freight.  Owing  to  the 
abrupt  descent  of  the  valley  slopes  to  the  river,  but  two  tracks  lead  from 
Albany  down  to  New  York.  The  seaboard  terminal  is  New  York  with 
its  three  millions  of  people,  and  an  adjacent  suburban  population  in  New 
Jersey  of  more  than  a  million.  At  the  western  terminal  is  Buffalo, 
the  eastern  goal  of  lake  navigation,  with  nearly  four  hundred  thousand 
people.  On  the  line  are  Rochester,  Syracuse,  Utica,  and  Albany,  nearly 
a  score  of  smaller  cities  and  innumerable  busy  towns.  A  great  number 
of  minor  railways  pour  their  tribute  into  this  great  artery  of  transporta¬ 
tion,  and  it  is  hardly  true  to  call  Buffalo  a  terminal  point,  since  many 
solid  trains  each  day  push  on  without  change  both  south  of  the  lakes 
and  across  Niagara,  through  the  dominions  of  Her  Majesty  the  Queen, 
500  miles  further,  to  Chicago.  There  is  not  a  difficult  grade  or  an 
embankment  or  trestle  of  any  importance  between  New  York  and 
Buffalo,  and  with  slight  exception  this  holds  good  from  Buffalo  to  the 
Rooky  mountains.  Two  thousand  miles  of  splendid  country  are  thus 
made  tributary  to  the  harbour  of  New  York  through  the  river  gateway 
which  we  have  described.  About  twenty  years  ago  a  competing  line 
with  two  tracks  was  constructed,  and  called  the  West  Shore  railway. 
It  extends  up  the  Hudson  on  the  west  side,  along  the  Mohawk  on  the 
south  side,  and  thence  closely  parallel  to  the  Central  railway  to  Buffalo. 
For  the  most  part  the  same  towns  are  served  by  the  two  lines,  and  the 
newer  has  now  become  an  integral  part  of  the  older  system,  so  that  the 
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New  York  Central  virtually  crosses  the  empire  state  with  a  line  of  six 
parallel  tracks.  It  should  be  added  that  the  second  telegraph  line  in 
America  joined  Albany  and  Utica  along  the  Mohawk  valley,  being 
finished  on  January  31,  1846.  A  short  line  between  Baltimore  and 
Washington  preceded  it  by  two  years. 

To  sum  up,  the  valley  is  now  threaded  by  the  ancient  highways,  the 
Erie  canal,  six  railway  tracks,  and  innumerable  telegraphs  and  long¬ 
distance  telephones,  by  which  New  York  converses  with  Detroit,  India¬ 
napolis,  Chicago,  and  other  western  cities.  The  passing  up  and  down 
— day  and  night — of  men,  of  thoughts,  of  commodities,  is  like  the  ebb 
and  flow  of  tidal  waves  whose  course  is  only  stayed  as  traffic  rests  on 
the  docks  of  Europe  and  of  more  distant  continents. 

But  it  must  not  be  thought  the  Mohawk  is  the  only  road  which  has 
been  sought  out  to  the  West.  It  is  only  a  liroader  gate  with  a  lower 
threshold.  There  are  other  great  railways,  but  none  of  them  passes  the 
Appalachian  belt  at  an  altitude  of  445  feet.  A  brief  comparison  will  be 
iiutmctive.  Take  first  the  roads  which  traverse  the  empire  state  from 
the  seaboard.  Much  English  capital  was  vested  in  the  Erie  railway. 
Perhaps  the  flow  of  money  would  have  been  less  free  had  its  sinuosity 
and  heavy  grades  been  known.  At  75  miles  from  New  York  it  must 
attain  a  height  of  870  feet  to  pass  the  Eittatinny  mountains.  At  Port 
Jervis  the  altitude  is  442  feet;  at  Deposit,  1008  feet ;  near  Elmira,  799 
fSet ;  and  at  Castile,  1401  feet,  with  some  large  embankments  and  diffi¬ 
cult  bridges.  Likewise  the  New  York,  Ontario,  and  Western  railway, 
running  to  Oswego  and  the  west,  crosses  difficult  divides,  and  rises  and 
falls  between  low  altitudes  and  maxima  of  nearly  1800  feet.  The  Dela¬ 
ware,  Lackawanna,  and  Western  railway  rises  to  1932  feet  atTobyhanna 
Pa,  and  in  27  miles  descends  to  745  feet  at  Scranton.  Thence  it  passes 
into  New  York,  where  it  varies  between  846  feet  and  1359  feet. 

Of  the  roads  which  cross  the  Appalachians  south  of  New  York,  the 
conditions  are  similar.  The  Lehigh  Valley  road  from  Philadelphia 
maintains  a  oonrse  below  700  feet  for  100  miles;  then  in  30  miles  climbs 
to  its  summit,  1728  feet ;  and  in  20  miles  more  drops  to  549  feet  at  Wilkes- 
barre.  The  Pennsylvania,  one  of  the  finest  roads  in  America,  is  obliged 
to  make  at  one  point  an  altitude  of  2161  feet,  and  has  one  section  of 
5  miles  whose  grade  is  80  feet  per  mile.  The  Baltimore  and  Ohio  road, 
still  farther  to  the  south,  has  its  summit  at  2620  feet.  Farther  south 
the  facts  are  yet  more  striking,  and  it  is  less  than  twenty  years  since  a 
railway  fiirst  crossed  the  southern  Appalachians.  The  early  hunters 
and  settlers  who  entered  Kentucky  and  Ohio  from  Virginia  and  the 
Carolinas,  sought  the  high  and  difficult  passes  of  the  mountain  and  forest, 
crossing,  so  to  speak,  the  grain  of  the  country,  while  along  the  Mohawk 
the  Dutch  and  English  walked  in  as  by  an  open  door. 

In  conclusion,  let  us  return  to  the  winding  waters  and  fertile  flood- 
grounds  of  the  Mohawk.  After  its  sources  leave  the  high  hills  of 
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Central  New  York,  it  follows  from  Rome  to  the  Hudson,  a  short  course 
of  110  miles.  Upon  its  banks  are  six  cities,  all  good  illustrations  of 
physiographioal  control.  Rome,  with  16,000  people,  is  built  at  the  Oneida 
carrying-place ;  Utica,  a  thriving  city  of  60,000  souls,  is  determined  by 
an  old  fording-plaoe,  and  receives  tribute  from  Central  New  York 
through  a  number  of  lateral  valleys.  Little  Falls,  a  small  but  busy 
city,  depends  upon  an  ancient  carrying-place  and  its  water-power,  dhe 
primal  cause  being  an  extensive  fault  which  here  crosses  the  river  from 
north  to  south.  Farther  down  is  Amsterdam,  a  city  of  20,000,  and  a 
great  centre  of  knit  goods  and  carpet  manufacture.  Schenectady,  with 
25,000  people,  lies  on  the  great  flats,  where  the  river  issues  from  the 
uplands  upon  the  old  estuary  ground  of  the  Hudson,  as  it  was  in  a  time 
of.  continental  depression.  The  last  is  Cohoes,  a  city  of  looms,  whose 
superb  water-power  is  due  to  the  falls  of  the  Mohawk,  just  before  it 
enters  the  Hudson.  The  lower  Mohawk  was  thrown  out  of  its  oourse 
by  the  events  of  glacial  time,  and  discovered  the  ledge  over  which  it 
descends.  Nine  towns  of  2000  to  5000  population  are  also  scattered 
along  the  river,  with  many  smaller  villages;  while  the  stretches  of 
alluvial  field,  backed  by  rising  meadows  and  forests,  ofier  soenes  of 
greatest  beauty. 

The  writer  has  seen  the  valley  from  every  point  of  view,  has  lived 
in  it,  and  gone  up  and  down  its  oourse  for  many  years,  and  scarcely 
knows  whether  to  delight  more  in  its  physiographioal  history,  its  simple 
rural  charm,  or  in  the  thronging  life  which  marks  it  as  one  of  the 
greatest  highways  of  the  world. ' 


DELIMITATION  OF  THE  BRITISH  AND  FRENCH  SPHERES  IN 
CENTRAL  AFRICA. 

Bt  the  agreement  arrived  at  between  Great  Britain  and  France,  the 
terms  of  which  are  embodied  in  the  Declaration  signed  in  London  on 
March  21  last,  one  of  the  most  thorny  questions  connected  with  the 
partition  of  Africa  has  at  last  received  a  satisfactory  solution.  Taken 
in  conjunction  with  the  Convention  of  June,  1898,  to  which  it  is 
regarded  as  an  addition,  the  agreement  completes  the  delimitation,  in 
principle  if  not  in  detail,  of  the  entire  spheres  of  the  two  powers  in 
Central  and  West  Africa,  and  at  the  same  time  removes  the  last  im¬ 
portant  area  of  debatable  ground  from  the  map  of  the  whole  continent. 

The  region  lately  in  dispute  forms,  as  it  were,  the  central  core  of 
the  African  continent,  on  which  the  forces  of  civilization  have  been 
gradually  converging  from  north,  east,  and  west.  As  guardian  of  Egypt, 
and  also  in  virtue  of  her  protectorate  on  the  headwaters  of  the  Nile, 
Great  Britain  has  since  1890,  when  the  claim  was  first  definitely  made 
in  the  Anglo-German  agreement  of  that  year,  sought  to  retain  within 
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her  Bphere  of  inhnenoe  the  whole  basin  of  the  Nile,  while  France,  in 
her  forward  march  from  the  West  Coast,  has  pursued  the  double  object 
of  gaining  access  to  that  river  and  of  uniting  into  one  homogeneous 
whole  her  entire  territory  from  the  Gabun  to  Algeria.  The  conflicting 
claims  resulting  from  this  state  of  things  have,  under  the  recent  agree¬ 
ment,  been  settled  by  what  is  perhaps  the  most  rational  compromise 
under  the  circumstances.  France  has  once  for  all  renounced  her  claim 
to  territory  within  the  Nile  basin,  and  in  return  obtains  from  Great 
Britain  the  formal  reoognition  (given  by  implication  only  in  the  agree¬ 
ment  of  last  year)  of  her  suzerainty  over  Wadai — indispensable  to  her 
dream  of  a  united  empire  from  the  Congo  to  the  Mediterranean,  though 
the  land  is  still  entirely  untouched  by  European  influence.  In  addition 
to  the  Bahr-el-Ghazal  territory,  the  whole  of  Darfur  falls  to  the  British 
sphere,  and  Egypt  thus  secures  all  the  ground  occupied  previously  to  the 
Mahdi’s  revolt,  with  the  exception  of  some  outlying  districts,  beyond 
the  limits  of  the  Nile  basin,  now  included  within  the  Congo  State. 
The  acceptance  of  a  natural  frontier  such  as  the  Nile-Congo  water-part¬ 
ing  is  to  be  bailed  with  satisfaction  in  oontrast  to  the  arbitrary  limits 
so  often  adopted  in  African  delimitations. 

Besides  fixing  the  political  frontiers,  the  Declaration  provides  for 
equality  of  treatment  in  commercial  matters  within  a  zone  lying 
between  6°  and  14°  20'  N.  lat.,  and  between  14°  20'  east  of  Greenwich 
Mnd  the  upper  Nile.  Taken  together  with  the  similar  zone  laid  down 
last  year  for  West  Africa,  and  with  the  Free  Trade  zone  defined  by  the 
Berlin  Conference,  which  itself  reaches  to  5°  north,  this  secures  a  free 
field  to  British  trade  throughout  a  large  area  not  actually  within  our 
spheres  of  interest,  and  is  additional  matter  for  satisfaction  in  the 
present  settlement. 

For  purposes  of  reference,  it  may  be  convenient  to  print  in  full  the 
paragraphs  of  the  Declaration  relating  (1)  to  the  frontier  on  the  respec¬ 
tive  sides  of  which  the  two  Powers  renounce  political  action ;  (2)  to  the 
I'rench  boundary  north  of  15°  N.  lat.,  at  which  the' first-mentioned  line 
terminates.  They  are  as  follows : — 

"  Par.  2. — ^Tbe  line  of  frontier  shall  start  from  the  point  where  the  boundary 
between  the  Congo  Free  State  and  French  territory  meets  the  water-parting 
between  the  watershed  of  the  Nile  and  that  of  the  Congo  and  its  affluents.  It 
shall  follow  in  {H^inciple  that  water-parting  up  to  its  intersection  with  the  11th 
parallel  of  north  latitude.  From  this  point  it  shall  be  drawn  as  far  as  the  15th 
parallel,  in  snch  a  manner  as  to  separate  in  principle  the  kingdom  of  Wadai  from 
what  constituted  in  1882  the  province  of  Darfur ;  but  it  shall  in  no  case  be  so 
drawn  as  to  pass  to  the  west  beyond  the  21st  degree  of  longitude  east  of  Greenwich 
(18*’  40'  east  of  Paris),  or  to  the  east  beyond  the  23rd  degree  of  longitude  east  of 
Greenwich  (20°  40'  east  of  Paris). 

“  Par.  3. — It  is  understood,  in  principle,  that  to  the  north  of  the  15th  parallel 
the  French  zone  shall  be  limited  to  the  north-east  and  east  by  a  line  which  shall 
start  from  the  intersection  of  the  Tropic  of  Cancer  with  the  16th  degree  of  longitude 
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east  of  Greenwich  (13°  40'  east  of  Paris),  shall  run  thence  to  the  south-east  until 
it  meets  the  24th  degree  of  longitude  east  of  Greenwich  (21°  40'  east  of  Paris),  and 
shall  then  follow  the  24th  degree  until  it  meets,  to  the  north  of  the  15th  parallel  of 
laUtude,  the  frontier  of  Darfur  as  it  shall  eventually  be  Bxed.” 


BD  British  Sphere 
E3  French  Sphere 


Zone  of  Commercial 
Equality 


HKBTCH-Iiap  ILLUsnUTiaO  ANOLO-FUNCB  AOBEEMENT8  OF  1898  AKD  1899. 


The  accompanying  sketch-map  shows  the  lines  here  laid  down,  the 
former  of  which  is  to  be  the  subject  of  delimitation  on  the  spot  by  com¬ 
missioners  representing  the  two  governments.  The  approximate  western 
limits  of  Darfnr  are  shown  by  a  strong  dotted  line,  while  the  extreme 
limits  within  which  the  frontier  is  to  be  drawn  are  also  marked.  With 
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reference  to  P«r.  2,  it  may  be  observed  that  the  Nile-Congo  water- 
parting  ceases  at  about  8°  30'  N.,  and  that  thence  to  11°  N.  it  is  the 
Nile-Shari  water  parting  which,  according  to  the  spirit  of  the  agreement, 
must  be  followed.  The  strict  letter  of  the  declaration  would  equally 
allow  the  adoption  of  the  Congo-Shari  water-parting  between  these 
latitudes.  As  regards  Par.  3,  it  is  to  be  noticed  that,  though  Great 
Britain  allows  the  claims  of  France  to  a  large  area  of  the  Central  Sahara 
north  of  15°,  including  the  mountainous  country  of  Tibesti,  she  makes 
no  claim  herself  to  the  territory  on  the  other  side  of  the  line  laid  down, 
which  therefore  still  remains  outside  any  recognized  sphere.  As,  how¬ 
ever,  it  is  occupied  by  the  Libyan  desert,  perhaps  the  most  inhospitable 
tract  of  the  whole  Sahara,  it  is  little  likely  to  become  the  object  of 
acquisitiveness  on  the  part  of  any  Power.  This  is  less  the  case  with 
Tibesti,  which,  besides,  naturally  belongs  to  the  Hinterland  of  Tripoli, 
and  the  present  recognition  of  French  claims  will  not,  of  course,  be 
binding  on  other  Powers.  It  is  not  quite  clear  whether  the  line  laid 
down  is  intended  to  be  drawn  due  south-east  from  its  starting-point, 
for  if  so,  it  might  possibly  strike  the  frontier  of  Darfur  before  reaching 
the  24th  meridian,  which  would  then  form  no  part  of  the  French 
frontier. 

It  has  been  pointed  out,  in  connection  with  the  recent  agreement, 
that  the  lease  of  the  Bahr-el-Ghazal  province  to  the  Congo  State  in  1894 
ha8.never  been  cancelled  by  any  agreement  with  this  country,  although 
by  that  with  France  in  the  same  jear  the  State  undertook  not  to  exercise 
any  political  influence  north  of  5°  30'  N.  It  is  not  to  be  expected,  how¬ 
ever,  that  this  question  will  be  opened  by  the  State  authorities,  and  it 
may  be  remarked  that  the  chief  concession  made  as  a  set-ofl  to  the  lease 
has  not  been  enjoyed  by^  Great  Britain,  while  other  adjustments  of 
frontiers  in  1894  were  mainly  to  the  a  1  vantage  of  the  State.  Thus, 
whereas  the  30th  meridian  formed  the  original  eastern  limit  of  the 
State  in  the  direction  of  the  Nile,  the  frontier  was  in  1894  advanced 
eastward  so  as  to  include  the  extreme  corner  of  the  Congo  basin,  without 
any  corresponding  rectification  further  south,  where  a  portion  of  Lake 
Albert  Edward  and  the  Semliki  valley  fell  to  the  State,  although  on 
natural  grounds  forming  part  of  British  East  Africa. 

In  addition  to  the  Libyan  desert,  the  only  portions  of  Africa  not  yet 
brought  nominally  under  the  influence  of  any  European  Power  are  the 
states  of  Abyssinia  and  Morocco,  and  it  is  in  respect  of  these  chiefly  that 
future  frontier  difficulties  may  be  expected.  Should  these  states 
permanently  maintain  their  independence,  questions  would  still  have  to 
be  settled  between  them  and  neighbouring  Powers.  The  interior  limits 
of  French  Somaliland  are  still  undefined,  while  the  exact  frontier 
between  Eritrea  and  Abyssinia  has  not  yet  been  drawn,  to  say  nothing 
of  that  between  Abyssinia  and  the  Anglo-Egyptian  territory.  Of  other 
territorial  points  still  unsettled,  the  chief  are  the  Anglc-Portnguese 
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frontier  on  the  upper  Zambezi  ;  the  Anglo-German  frontier  behind  the 
Gold  Coast  •  ;  the  Congo-German  frontier  north  of  Tanganyika  f ;  the 
exact  limits  between  French  and  Italian  territory  on  the  Red  sea  ;  and, 
lastly,  the  interior  limits  of  the  Spanish  Sahara. 


THE  NEW  TANGANYIKA  EXPEDITION. 

Mr.  J.  E.  S.  Moore,  accompanied  by  Mr.  Berridge  and  Mr.  Arnold 
Matthews,  two  other  members  of  the  new  expedition  for  the  further 
exploration  of  Lake  Tanganyika,  left  London  on  April  19  last  for 
Zanzibar,  where  they  will  stop  a  short  time  to  engage  the  services  of 
the  necessary  carriers  and  other  native  attendants.  When  this  is 
effected,  they  will  go  on  to  Chindi,  where  Mr.  Fergusson,  the  surveyor 
and  geologist  of  the  expedition,  will  join  them.  The  whole  party  will 
then  proceed  by  the  Zambezi  and  Lake  Nyasa  route  to  the  south  end  of 
Lake  Tanganyika,  which  they  expect  to  reach  some  time  in  July. 
For  the  better  exploration  of  Lake  Tanganyika,  it  has  been  arranged 
to  obtain  from  the  African  Lakes  Company  the  use  of  their  steamship, 
which  is  at  present  the  only  one'  on  the  lake,  although  we  believe  that 
a  second  steamer  for  Tanganyika  is  now  being  built,  and  will  shortly 
be  placed  on  that  lake  by  the  Tanganyika  Exploration  Syndicate. 

Many  months — it  is  not  possible  to  say  exactly  how  long — will 
be  devoted  to  the  exploration  of  Lake  Tanganyika,  its  fishes,  mollusks, 
and  other  products,  both  animal  and  vegetable,  for  which  purpose  Mr. 
Moore  has  taken  with  him  a  oomplete  set  of  dredging  apparatus,  and 
all  other  modem  appliances  adapted  to  facilitate  dredging  and  netting 
at  considerable  depths.  It  is  hoped  in  this  way  that  the  knowledge  of 
the  strange  fauna  of  Lake  Tanganyika  already  acquired  by  Mr.  Moore 
during  his  previous  expedition,  will  be  greatly  supplemented.  Mean¬ 
while,  Mr.  Fergusson  wrill  devote  himself  to  the  examination  of  the 
geological  structure  of  the  ranges  on  both  sides  of  Lake  Tanganyika, 
and  ascertain,  as  far  as  possible,  what  formations  occur  along  its  shores. 
Mr.  Fergusson  will  also  take  observations  for  cartographical  purposes, 
the  expedition  being  well  supplied  with  instruments  by  the  Society. 

After  the  necessary  time  has  been  devoted  to  Lake  Tanganyika  and 
its  geological  history,  Mr.  Moore  and  his  party  will  proceed  to  the  north 
end  of  the  lake,  and  endeavour  to  make  their  way  thence  across  country 
northwards  to  the  south  end  of  Lake  Albert  Edward.  This  piece  of 
country,  which  is  about  300  miles  in  extent,  has  never  yet  been  crossed 

*  Apart  from  the  question  of  the  neutral  zone,  the  White  Volta  has  never  been 
accepted  by  Great  Britain  as  the  German  frontier  north  of  10°  N. 

t  M.  Wanters  has  maintained  that  the  State  frontiers  have  been  completely  defined 
by  international  agreements.  But  it  is,  we  believe,  the  case  that  the  map  attached  to 
the  treaty  with  Germany  in  1885  showed  the  boimdary  more  to  the  west  than  other 
documents  of  about  the  same  date,  by  which  Germany  might  with  reason  refuse  to 
be  bound. 
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from  south  to  north  by  any  European  party,  and  is  of  very  great  interest ; 
it  is  believed  to  be  part  of  the  “  Great  Depression,”  whioh  extends  for  an 
enormous  distance  from  north  to  south  through  Central  Africa.  About 
halfway  between  the  two  great  lakes  is  the  small  lake  Kivu,  whioh  will 
require  thorough  examination  in  order  to  ascertain  whether  its  fauna 
corresponds  in  any  degree  with  that  of  Lake  Tanganyika.  Eivn  was 
visited  by  Graf  v.  Gotzen  in  1893,  during  his  adventurous  journey 
across  Africa  from  east  to  west,  but  few  particulars  regarding  its 
physical  structure,  and  none,  we  may  tay,  about  its  living  products, 
were  obtained.  The  same  ignorance  prevails  concerning  the  physical 
and  faunal  characters  of  Lake  Albert  Edward,  whioh  has,  indeed,  been 
hardly  visited  except  by  hasty  passers-by.  The  Tanganyika  explorers 
have,  therefore,  an  ample  field  before  them  for  discoveries  in  geography, 
as  well  as  in  natural  history  and  geology. 

On  arriving  at  the  south  end  of  Lake  Albert,  Mr.  Moore  hopes  to  be 
able  to  arrange  to  be  met  by  the  boats  of  the  Uganda  Administration, 
whioh  navigate  that  lake. 

The  members  of  the  Tanganyika  Exploration  Committee  are  Prof. 
E.  Bay  Lankester,  f.r.s.  (chairman) ;  Sir  John  Kirk,  o.c.u.o. ;  Sir 
William  Thiselton-Dyer,  K.C.M. a. ;  Mr.  P.  L.  Sclater,  F.R.S. ;  and  Mr.  G. 
A.  Boulanger,  f.b.s.  Besides  the  sum  of  £600  granted  to  the  Tanganyika 
Exploration  Committee  by  the  Geographical  Society,  Mr.  Alfred  Beit 
has  made  a  generous  donation  of  £1000,  and  two  other  gentlemen,  who 
do  not  wish  their  names  to  be  published,  of  £500  each;  while  Mr. 
Berridge,  one  of  the  members  of  the  expedition  himself,  contributes 
£1500,  and  other  smaller  sums  have  been  received.  The  expedition  is 
expected  to  be  absent  two  years,  or  nearly  so. 


THE  MONTHLY  RECORD. 

TER  SOCIITT. 

The  Hational  Antarctic  Expedition. — At  the  meeting  of  the  Society  on 
April  24,  the  President  announced  that  H.R.H.  the  Prince  of  Wales  had 
graciously  consented  to  become  Patron,  and  H.B.H.  the  Duke  of  York 
Vice-Patron,  of  the  National  Antarctic  Expedition. 

xhropr. 

Scenery  and  Vegetation  of  the  Mountains  of  Bnkovina.— An  interesting 
paper  on  this  subject  appears  in  Qlobu$  (vol.  Ixxiv.  No.  24)  from  the  pen  of  Baron 
von  Hormnsaki,  who  had  previously  treated  of  the  broad  climatic,  faunal,  and  floral 
regions  into  which  Bukovina  may  be  divided.  Bukovina  is  a  land  of  surprising 
contrasts,  arising  both  from  the  varying  nature  of  its  physical  characters  and  from 
the  unequal  distrihution  of  man’s  activity,  all  gradations  being  seen  from  the  most 
intenaiTe  cultivation  to  the  untrodden  primeval  forest  Of  the  whole  surfscr, 
44*59  per  cent  ia  covered  with  wood,  while  in  the  mountains  the  proportion 
mounts  to  60  or  even  80  per  cent  Of  the  wooded  area,  agmn,  75  per  cent,  is 
occupied  by  conifers  (especially  the  spruce  fir),  while  only  16  or  17  per  cent,  falls 
No.  V.— May,  1899.]  2  n 
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to  beech  woods,  so  that  the  name  of  the  province  (“  land  of  beeches  ”)  is  by  no 
means  strictly  applicable.  The  zone  of  the  Carpathian  sandstone,  which  is  the 
first  reached  from  the  lowlands,  is  marked  by  great  uniformity,  and  the  wooded, 
humns-covered  ridges  have  so  slight  an  angle  of  slope  that  their  summits  are 
generally  invisible  from  the  valleys.  Even  in  the  higW  mountains  this  type  is 
prevalent,  except  in  the  limestone  ranges  and  the  highest  parts  of  the  primitive 
formation.  Great  contrasts  are  to  be  seen  in  the  character  of  different  main  valleys 
as  r^;ardB  climate  and  vegetation.  The  opposite  extremes  are  formed  by  such 
valleys  as  that  of  Solka — temperate  and  hnmid,  with  luxuriant  growth  of  trees 
(silver  fir,  spruce,  and  beech),  draped  with  moss,  ferns,  and  lichens — on  the  one  hand 
and  of  the  Moldova,  in  its  central  part — ^hot  and  dry,  with  remnants  of  a  steppe 
flora,  and  often  bare  billsides — on  the  other.  The  existence  of  different  types  of 
vegetation  in  different  districts  is  due  partly  to  natural  causes  and  partly  to  the 
action  of  man.  The  zone  of  conifers  begins  on  the  plain  at  a  distance  of  about 
12  miles  from  the  mountains,  the  silver  fir  here  predominating.  In  the  more 
central  parts  beeches  become  more  numerous,  and,  as  firs  alone  are  cut  for  export, 
often  usurp  the  place  of  the  characteristic  mixed  forests.  Unmixed  forests  of 
conifers  agiun  appear  in  the  higher  region,  being  here  formed  mainly  of  spruce. 
The  writer  gives  an  interesting  account  of  the  various  modes  of  transformation  of 
forest  into  pasture,  and  the  re-forestation  of  the  latter  where  neglected,  enumerating 
various  trandtion  forms  between  the  two,  in  which  birches  often  play  an  important 
part.  Except  in  the  steppe  region  and  above  the  limit  of  trees,  natural  brushwood 
does  not  ocpupy  any  large  area.  Heather  is  hardly  met  with  at  all,  but  there  are 
heath-like  tracts  with  sphagnum  and  vaccinesa;  also  true  peat-mosses  and  elevated 
grassy  r^ions  with  alpine  flowers,  etc. 

The  Lakei  of  the  Bohmerwald. — In  the  first  number  of  the  new  volume  of 
the  Oeographiiche  Zeitschrift,  Dr.  Halbfass  gives  a  short  note  on  P.  Wagner’s  study  of 
the  lakes  of  the  Bohmerwald,  which  has  been  recently  the  subject  of  a  dissertation  at 
Leipzig  by  that  observer  for  the  degree  of  doctw.  The  principal  results  are  said  to 
be  as  follows :  (1)  Confirmation  has  been  obtained  of  the  view  of  Fartsch  and  Bay- 
berger — doubted  by  Penck  and  others — that  the  lakes  in  question  are  the  results  of 
ice-action  during  a  glacial  period,  certain  of  the  lakes  having  been  shown  to  be  held 
back  by  moraines,  while  polished  and  striated  boulders  have  been  found  in  their 
vicinity ;  (2)  the  shape  of  basin  differs  little  in  the  case  of  the  separate  lakes ;  (3) 
diminution  in  area  by  the  deposition  of  sediment  is  going  on  in  all  the  lakes,  but 
at  very  different  rates.  In  the  Great  Arber-see  and  the  Rachel-see  it  is  much  more 
rapid  than  in  the  Swarzer-see,  in  accord  with  the  far  greater  extent  of  the  area  of 
precipitation  in  the  two  former  cases.  The  last-named  lake  is  the  largest  and 
deepest  (130  feet),  but  the  Tenfels-see,  with  little  more  than  a  third  its  area,  has  a 
depth  of  118  feet.  The  altitudes  above  sea-level  are  respectively  3307  and  3379  feet. 

The  Havigation  of  the  Loire. — The  second  number  of  the  Tour  du  Monde 
fix'  the  current  year  contains  a  short  account  by  L.  Gallouedec  of  the  history  of 
navigation  on  the  Loire,  the  present  state  of  the  river,  and  the  steps  lately  taken  for 
its  improvement  as  a  waterway.  It  is  pointed  out  that,  though  at  the  present  day 
the  Loire  is  almost  deserted,  it  was  much  frequented  during  the  early  part  of  the 
century,  until  the  introduction  of  railways  rendered  the  river-traffic  unremunerative. 
The  chief  diffictilties  arise  from  the  nature  of  the  river  itself.  Although  subject 
to  occasional  devastating  floods,  it  contains,  as  a  rule,  quite  an  insufficient  supply 
of  water,  its  bed  being  encumbered  with  shifting  sandbanks,  between  which  the 
channel  meanders  in  a  constantly  varying  course.  In  1895,  a  company  was  formed 
at  Nantes  for  the  improvement  of  the  waterway  between  that  town  and  the  con¬ 
fluence  of  the  Maine,  and  it  is  hoped  that  in  time  vessels  may  again  ply  between 
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NantM  and  Orleans,  partly  by  the  river  itself,  its  bed  being  deepened  and  improved, 
and  partly  by  a  lateral  canal.  For  the  needs  of  the  immediate  future,  an  attempt 
has  been  made  to  utilize  the  river  in  its  present  condition  by  the  adoption  of  light- 
draught  vessels  of  a  special  type.  The  first  of  these,  named  the  From  aftmr  a  more 
famous  pioneer  in  another  field,  has  already  been  launched,  and  made  its  first  voyage 
from  Nantes  to  Orleans  in  August  and  September  last.  It  has  a  length  of  135  feet, 
and  maximum  breadth  of  18 ;  the  bottom  is  fiat,  without  keel,  and  when  fully  laden 
with  80  tons  of  merchandise,  the  vessel  draws  only  2  feet  4  inches,  its  speed  varying 
from  8  to  10  miles  an  hour.  It  remains  to  be  seen  whether  the  venture  will  be 
successful  in  diverting  traffic  from  the  railway  to  the  river. 

ASIA. 

Oeman  Explorations  in  Asia  Minor. — In  Asia  Minor,  which  has  for  so 
long  been  a  special  field  of  Oerman  research,  considerable  additions  were  made  to 
our  knowledge  by  journeys  of  German  travellers  carried  out  in  1896,  of  which  the 
results  have  lately  been  published.  Major  von  Diest,  who  with  a  brother  officer 
made  extensive  jonrneys  in  the  less-known  parts  of  the  basin  of  the  Sakaria,  gives 
the  narrative  of  his  experiences  in  a  supplementary  number  of  Petermaant 
Mitteilungen  (No.  125),  with  mnch  information  on  the  ancient  geography  of  the 
districts  visited.  With  the  aid  of  Dr.  B.  Hassenstein,  he  has  prepared  a  revised 
map,  in  three  sheets,  of  a  considerable  area  of  north-west  Asia  Minor,  on  the 
scale  of  1 : 250,000.  This  is  also  the  scale  of  Kiepert’s  great  map,  which  has 
been  used  as  the  groundwork  for  that  of  Major  von  Diest,  whose  explorations  (of 
1886  and  1892,  as  well  as  1896)  have,  however,  enabled  him  to  make  many 
corrections  in  the  topography.  All  the  most  important  routes  of  recent  travellers 
are  shown,  together  with  the  railways,  roads,  and  bridle-paths,  and,  where  possible, 
the  boundaries  of  administrative  divisions.  The  nature  of  the  surface  features  is 
shown  with  great  clearness,  and  much  information  is  given  respecting  the  distribu¬ 
tion  of  races,  the  villages  being  distinguished  by  symbols  according  to  the  affinities 
of  their  inhabitants.  Major  von  Diest’s  routes  followed  for  the  most  part  bridle- 
tracks  through  the  districts  bordering  on  the  Anatolian  railway  between  Ismid  and 
Angora.  The  most  important  deviations  were,  firstly,  that  to  the  town  of  Sidi- 
gasi,  now  identified  with  the  ancient  Nacoleia,  on  the  upper  waters  of  the  Sakaria ; 
and,  secondly,  a  wide  ditour  from  Beilik-aghir,  in  the  Pursak  valley,  through  the 
country  at  the  foot  of  the  Ala-dagh,  to  Angora.  Mnch  new  light  is  thrown  on  the 
hydrography,  which  presents  some  interesting  phenomena.  Describing  the  system 
of  the  upper  basin  of  the  Kirmir-chai,  Major  von  Diest  says,  **  The  whole  collected 
waters  of  the  Kurt  and  Jmla  Dagh,  united  into  three  main  channels,  pours  itself  at 
one  and  the  same  spot  into  a  rocky  rent,  formed  as  if  artificially  by  two  perpen¬ 
dicular  cuts,  and,  after  rtishing  southwards  for  half  a  mile,  winds  eastward  in  sharp 
curves  through  the  mountains,  and  makes  its  way  to  the  plain  through  the  rock- 
portal  of  Jabanoa,  600  yards  long.”  Some  interesting  details  are  given  respecting 
the  Angora  nulway.  From  that  place  to  Bosujuk  it  traverses  the  bare,  uninteresting 
plateau,  but  thence  to  Ada  Bazar  the  journey  is  one  of  the  moat  interesting  possible. 
Descending  through  the  deep  cleft  of  the  Kara-su,  the  line  climbs  down  by  giddy 
terraces,  bridges,  and  rocky  passes,  and  in  one  section  there  are  fourteen  tunnels 
within  3  miles. — Dr.  W.  Judeich’s  explorations,  an  account  of  which  appears  in  the 
Sitzung$berichte  of  the  Berlin  Academy  of  Sciences  (vol.  36),  were  undertaken 
for  the  purpose  of  supplementing  some  parts  of  Dr.  Kiepert’s  map.  They  were* 
ohiefiy  concerned  with  the  western  and  northern  districts  of  ancient  Mysis, 
especially  the  Scamander  valley,  the  mountains  south  of  the  Troad,  and  the  Kara 
Dagh  and  other  ranges  in  the  country  bordering  on  the  Sea  of  Marmora.  The 
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paper  treats  largely  of  antiquarian  remains,  but  contains  new  geographical  matter, 
about  sixty  new  places  haviog  been  added  to  the  map. 

IL  Bonin’f  Journey  in  the  Chineee  Empire,  1895-96.— The  last  part  of 
the  Bulletin  of  the  Paris  Geographical  Society  for  1898  contains  a  note  by  M. 
Bonin  on  the  geographical  results  of  his  journey  in  Tibet,  China,  and  Mongolia,  of 
which  some  details  were  given  in  the  Journal  in  1897  (vol.  ix.  p.  515,  vol.  x.  p. 
94).  It  will  be  remembered  that  one  of  the  most  interesting  geographical  results 
of  the  journey  was  the  discovery  that  the  Yang-tse  north  of  Tali-fii  makes  an 
unsuspected  great  loop  to  the  north.  The  map  now  published  lays  this  down 
somewhat  differently  from  the  sketch-map  given  with  the  preliminary  account,  as 
it  shows  the  main  stream  as  returning  southwards  to  the  bend  near  the  Tali-fu 
lake,  where  it  was  crossed  by  Mr.  Hosie,  and  thus  removes  the  necessity  of  sup¬ 
posing  that  the  latter  traveller  had  mistaken  a  tributary  for  the  main  stream. 
M.  Bonin’s  delineation  is  supported  by  the  itineraries  of  caravans  between  Ta- 
tsien-lu  and  Tali,  which  cross  the  stream  only  a  day  and  a  half  south  of  Yun-ning- 
tu-fu.  The  divergence  is  caused  by  a  great  range,  with  peaks  varying  between 
16,000  and  20,000  feet.  M.  Bonin's  exploration  in  the  valley  of  the  Yalung  are 
also  of  much  interest :  on  one  of  the  passes  by  which  the  ranges  on  either  side  of 
its  deep  valley  are  crossed,  he  found  what  he  considers  the  highest  inhabited 
station  on  the  globe.  It  is  the  abode,  even  in  mid-winter,  of  a  few  yak  herdmen, 
and  lies  at  an  altitude  of  16,560  feet,  or  500  feet  higher  than  the  mines  of  Thok- 
Jalung.  M.  Bonin  compares  this  region  to  the  Pamirs,  though  its  deeply  cut 
ravines  would  seem  to  be  very  different  from  the  broad  valleys  of  the  latter.  There 
are  only  two  {uactical  routes  across  it,  one  on  each  side  of  the  central  mauif. 
Another  section  of  the  route  on  which  information  has  hitherto  been  scanty  is  that 
from  Gheng-tu  to  Lanchau.  In  the  upper  basin  of  the  Kia-ling  it  led  through 
country  since  visited  by  Mr.  Litton  (Joumof,  vol.  xii.  p.  187),  but  beyond  this 
it  traversed  the  divide  between  the  basins  of  the  Yang-tse  and  Hwang-ho,  on 
which  M.  Bonin  was  able  to  throw  new  light,  as  his  itinerary  deviated  from  that 
of  Potanin.  The  chains  do  not  here  run  from  east  to  west,  but  there  is  a  rapid 
rise  of  level  towards  the  west,  forming  the  eastern  edge  of  the  Tibetan  plateau. 

Dr.  Hieuwenhuis’  Explorations  in  Borneo. — We  have  already  referred 
briefly  to  Dr.  Nieuwenhuis’  successful  journey  across  the  island  of  Borneo,  during 
which  the  Kapuas,  the  principal  river  of  the  sonth-east  coast,  was  ascended  to  its 
source,  and  the  west  coast  reached  by  way  of  the  Mahakam.  A  full  account  of  the 
journey,  given  by  the  traveller  last  year  at  a  public  meeting  in  Batavia,  has  appeared 
in  the  Tijdtchrift  voor  Indieche  Tool-,  Land-,  en  Volkenkunde  (voL  xL  parts  5  and 
6).  The  speaker  began  with  a  short  general  sketch  of  the  island  and  the  history 
^of  its  exploration,  drawiog  a  strong  contrast  between  it  and  the  neighbouring  island 
of  Java,  which  presents  a  varied  appearance  and  abundant  signs  of  civilization  as 
compared  with  the  almost  unbroken  sea  of  vegetation  met  with  in  Borneo.  The 
expedition  was  flrst  set  on  foot  in  1893-94,  when  Dr.  Nieuwenhnis  was  associated 
with  Prof.  Molengraaf  and  Drs.  BUttikofer  and  Hallier ;  but  difSculties  prevented 
the  full  realisation  of  the  plans  at  that  time,  though  Dr.  Nieuwenhnis  paved  the 
way  to  future  success  by  establishing  friendly  relations  with  the  Kayans  on  the 
Upper  Kapuas.  During  his  residence  among  this  tribe  he  was  able  to  collect  a 
considerable  amount  of  information  respecting  their  manners  and  customs.  He 
considers  that,  with  proper  regard  on  the  part  of  travellers  to  the  feelings  and  social 
regulations  of  the  natives,  there  need  be  little  fear  of  serious  difiBculties  with  them. 
One  of  the  most  singular  beliefs  among  the  Kayans  is  to  the  effect  that  each  indi¬ 
vidual  possesses  two  souls,  which  are  ever  ready  to  take  flight,  and  thus  entail 
various  maladies  on  the  body  with  which  they  are  associated.  The  tribes  on  the 


THl  MONTHLY  RSOORD. 


533 


headwaters  of  the  Mahakam  are  nearly  allied  to  the  Kayans,  and  Dr.  Nieuwenhuis 
obtained  the  promise  of  the  latter’s  support  in  any  attempt  to  pass  through  the 
Mahakam  region.  Other  duties  delayed  the  renesral  of  the  attempt  till  1896,  when 
Dr.  Nieuwenhuis  again  reached  the  Kayan  country,  accompanied  by  assistants  for 
the  inrestigation  of  the  zoology  and  botany  of  the  districts  risited.  With  the  aid 
of  the  Kayans,  the  uninhabited  tract  between  the  Kapnas  and  the  Mahakam  was 
saccessfully  crossed,  and  friendship  established  srith  the  tribes  on  the  latter  riyer, 
in  spite  of  the  intrigues  of  a  Malay  freebooter  who  sought  to  prejudice  the  natires 
against  the  trarellers.  All  the  tribes  of  this  region  form  a  single  group  included 
under  the  name  Bahan.  They  differ  much  from  the  Dayaks  of  the  Barito  and 
Kapuas,  both  physically  and  in  their  more  independent  bearing.  They  have  a 
common  commercial  language,  which  is  understood  widely  in  North  and  East 
Borneo.  Some  difficulties  arose  owing  to  the  scarcity  of  prorisions  among  these 
people,  bnt  on  purchasing  a  supply  of  rice  from  a  neighbouring  tribe,  the  party 
were  allowed  to  establish  a  station  in  the  virgin  forest,  where  a  considerable  time 
was  devoted  to  the  zoological  and  botanical  collections.  Excursions  were  also  made 
to  various  mountain  summits  for  the  purpose  of  checking  the  compass  surveys. 
Finally,  in  December,  1896,  canoes  were  purchased  from  the  Pnihings,  a  neigh¬ 
bouring  tribe,  and  in  spite  of  the  many  rapids  the  Mahakam  was  safely  descended 
to  the  head  of  steam-navigation  at  Tepu.  In  spite  of  attacks  of  malaria,  the  party 
generally  maintained  good  health,  much  attention  being  paid  by  Dr.  Nieuwenhuis 
to  the  question  of  hygiene.  He  is  of  opinion  that  the  first  requisite  in  malarious 
districts  is  the  avoidance  of  chill,  and  insists  on  the  necessity  of  woollen  clothing 
for  this  object. 

AniOA. 

Captain  Wellby's  Journey  in  the  Galla  Conntriei.— We  have  been  favoured 
with  details  respecting  Captain  Wellby’s  expedition,  contained  in  a  letter  from  that 
traveller,  dated  “Lake  Lamina, January  25, 1899.”  From  the  Maki  river, which  flows 
into  Lake  Zuai,  Captain  Wellby  had  proceeded  via  the  western  shores  of  Lakes  Zuai, 
Hora,  and  Lamina  to  the  camp  from  which  he  wrote,  situated  close  to  Wubarak. 
Lake  Zuai  was  found  to  be  fresh,  the  Suksuk  river  flowing  from  it  between  high  chalk 
banks  to  Lake  Hora  (this,  and  not  Hogga,  is  the  true  name).  Both  Hora  and  Lamina 
contain  soda  and  saltpetre,  but  the  latter  is  by  far  the  more  brackish  of  the  two ; 
all  are  full  of  hippopotami.  On  Lake  Zuai  and  the  Suksuk  representatives  of  the 
Arusi  Oallas  were  met  with,  but  they  were  miserably  poor,  though  formerly  more 
flourishing.  They  are  known  as  Waiyu  and  Oombo.  West  of  the  two  northern 
lakes  the  country  is  said  to  be  uninhabited.  There  are  inhalnted  islands  in  Lake 
Lamina,  but  on  attempting  to  reach  them  Captain  Wellby  was  chased  by  canoes, 
though  he  succeeded  in  getting  away  without  bloodshed.  West  of  Lamina  he  came 
upon  the  Tuki  Arusi  Oallas,  living  close  to  the  river  Jiddo.  They  are  friends  of 
Menelik,  to  whom  they  give  one  tusk  of  every  elephant  they  kill.  They  have  no 
swords,  but  hunt  with  spears  on  ponies.  Beyond  these  people  to  the  west  dwell 
the  Adari  and  Wuragi  tribes,  also  belonging  to  the  Arusi  Oallas,  while  near 
Wubarak  the  Ouragues  were  met  with.  Captain  Wellby  was  about  to  cot  inue  his 
jonmey  via  Kambat,  which  place  he  expected  to  reach  in  two  days. 

The  Fonreau-Lamy  Expedition  aeroes  the  Sahara  —In  spite  of  rumours  of 
disaster,  the  latest  news  seems  to  show  that  the  persevering  attempts  of  M.  Foureau 
to  cross  the  Sahara  south  of  Algeria  are  likely  to  meet  with  success.  The  explorer, 
with  whom  is  associated  Count  Lamy  as  military  commander  of  the  expedition, 
has  communicated  to  the  Paris  Oeographical  Society  two  letters,  written  in  Janu¬ 
ary,  and  giving  details  of  his  experiences  down  to  the  26th  of  that  month  {Semu 
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Franfaise,  1899,  p.  210*).  A  telegnm  has  also  been  reoeived,  bringing  down  the 
news  to  February  11.  Early  in  December  the  expedition  had  reached  the  northern 
edg)  of  the  Tassili  (plateau)  of  the  Azjer,  after  a  halt  at  Temassinin,  which  was  to 
serve  as  the  base  for  the  further  advance.  On  January  6,  the  date  of  M.  Foureau’s 
first  letter,  the  party  were  in  lat.  25°  19'  N.,  the  Tassili  having  been  safely  crossed, 
though  cot  without  difficulty.  Its  western  portion  is  known  as  Tindesset,  and 
here  the  expedition  was  for  five  days  passing  across  the  limestone  plateau,  which 
reached  a  height  of  5700  feet.  The  hasin  of  the  Igharghar  had  not  yet  been  left. 
The  surrounding  region  was  essentially  volcanic,  a  granite  formation  following  im¬ 
mediately  after  the  limestone.  Towards  the  east  lay  an  elevated  mastif  named 
Adrar.  On  January  20  lat.  23°  N.  had  been  reached,  at  the  poet  of  Tadent,  on 
the  caravan  route  from  Ghat  to  Air.  The  water-parting  between  the  Mediterranean 
and  the  Atlantic  had  been  crossed  on  January  9,  at  an  altitude  of  4690  feet.  From 
Tadent  a  visit  had  been  paid  to  the  scene  of  the  massacre  of  the  Flatters  Mission, 
but  no  renudns  of  the  unfortunate  party  existed.  The  well  at  which  the  massacre 
took  place  is  named  Tajenut,  not  Bir-el-Gharama,  and  lies  87  miles  west-north-west 
of  Tadent.  On  February  2  In-Azana  was  reached,  and  the  party  was  about  to  set 
out  for  Air.  No  aggression  on  the  part  of  the  Tuareg  had  been  experienced. 

Major  Macdonald’s  Expedition. — A  telegram  from  Mombasa  on  March  1 
last  announced  the  safe  arrival  at  that  place  of  Major  Macdonald  and  his  staff,  on 
their  return  from  the  expedition  through  the  northern  parts  of  British  £last  Africa. 
The  Latuka  country,  east  of  the  White  Nile,  seems  to  have  been  the  furthest  point 
reached  by  the  main  column,  and  this  has  been  luought  under  British  influence  by 
a  treaty  with  the  king.  Although  compelled  to  join  the  Dervishes  during  the  period 
of  their  power,  he  willingly  embraced  the  opportunity  of  breaking  with  them. 
Captain  Austin,  whose  work  on  Lake  Bndolf  was  referred  to  in  our  March  number, 
is  said  to  have  made  a  treaty  with  the  Donjiro,  whose  territory  extends  beyond  the 
6th  degree  of  north  latitude.  We  have  received  various  maps  embodying  the  geo¬ 
graphical  results  of  the  expedition,  and  hope  to  publish  them  on  Major  Macdonald’s 
return. 

Captain  Bethe’t  Journey  to  the  TTfhinbiro  Mountains.— The  Dmttches 
Kolonialblatl  for  January  1  last  contains  the  report  of  a  journey  made  last  year 
by  Captain  Bethe  to  the  interesting  volcanic  region  north-east  of  Lake  Kivu.  The 
German  traveller  advanced  considerably  to  the  north  of  VonGotzen’s  route,  and  his 
journey  has  resulted  in  geographical  discoveries  of  some  importance.  Passing  by  the 
west  end  of  Lake  Mohasi,  discovered  by  Yon  Gdtzen,  Captain  Bethe  came  upon  a  fine 
lake  named  Kifuha,  surrounded  by  jagged  mountains ;  the  country  here  is  named 
Bugira.  Proceeding  westwards  across  vast  lava-fields,  the  party  reached  the  volcano 
Kirungihya-Ufumbiro,  which  seems  to  be  the  easternmost  of  the  line  of  peaks  first 
seen  by  Captain  Speke,  and  not  the  Kirunga  of  Von  Gdtzen,  of  which  the  full  name 
is  Klrunga-cha-gongo.  According  to  Captain  Bethe,  who  ascended  it,  it  reaches  a 
height  of  between  13,000  and  16,000  feet,  and  will  thus  be  considerably  higher 
than  the  last-named  peak  (11,300  feet).  The  natives  have  built  themselves 
dwellings  beneath  the  lava-blocks,  but  have  to  fetch  water  from  a  distance,  as  the 
neighbourhood  of  the  volcano  is  quite  waterless.  A  small  crater  was  found  on  the 
summit,  and  this  was  quite  filled  with  water,  which  escapes  by  a  subterranean 
channel.  Some  scanty  springs  on  the  mountain-side  also  send  a  subterranean 
stream  to  Lake  Nyaburera,  which  in  its  turn  sends  its  waters  by  a  series  of  falls 
into  Lake  Nyaruhondo,  which  lies  at  250  to  300  feet  lower  leveL  Captain  Bethe 

*  The  earlier  course  of  the  expedition  is  described  in  the  February  number  of  the 
same  journal  (p.  94). 
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thinks  that  the  outflow  of  the  latter  jmns  the  Nyavarongo.  Taming  east  and 
south,  and  pasting  through  a  district  inhabited  by  dwarfs,  the  expedition  struck 
the  Kagera  near  a  wide  lagoon  formed  by  an  expansion  of  its  bed  a  little  below  the 
junction  of  the  Nyaxarongo  and  Akanyara ;  then  crossing  the  routes  of  Baumann, 
Ramsay,  and  others,  it  made  its  way,  with  some  fighting,  across  the  Bumvu  and 
Luriroea  to  Muyaga,  at  which  place  the  White  Fathers  had  arrived  a  few  days 
previously.  Thence  Captain  Bethe  was  hurriedly  called  to  Ujiji  by  news  of  a 
threatened  revolt  of  the  Arabs,  which,  however,  soon  fell  to  the  ground. 

The  Behagle  Expedition  to  Lake  Chad. — The  Revxte  Fran^aite  for  Ainril 
announces  that  before  November  19, 1898,  M.  de  Behagle  had  made  two  journeys 
to  Bagirmi,  in  the  course  of  which  he  had  carefully  surveyed  the  course  of  the 
Oribingi  and  that  of  the  Shari  as  far  as  10°  north.  He  had  also  made  a  ten  days’ 
voyage  on  the  Bamingi,  above  its  junction  with  the  Qrlbingi,  and  had  explored 
several  other  streams.  In  the  same  journal  it  is  recorded  that  M.  Gentil  has  been 
appointed  French  Commissioner  on  the  Shari,  for  the  purpose  of  occupying  Bagirmi 
and  other  parts  of  the  basin  of  Lake  Chad. 

Eailway  Project  for  Prench  Congo.— >An  expedition,  under  the  command 
of  A.  Fonmeau,  was  last  autumn  set  on  foot  for  the  examination  of  a  route 
suitable  for  a  railway  from  Libreville  to  the  Congo  (^Sevtu  Franfaite,  April,  1899). 
Early  in  November  the  whole  party  reached  Brazzaville,  whence  the  leader  set  out 
on  the  8th  of  that  month  for  Wesso,  on  the  Smgha.  This  was  to  form  the  rendez- 
Tons  of  the  expedition,  which  was  expected  to  unite  there  about  the  end  of 
Felwuary. 

German  Expedition  to  the  Sanga.— A  German  expedition  for  the  explora¬ 
tion  of  the  south-east  corner  of  the  Cameroons  territory,  on  the  Sanga  rivw,  set  out 
at  t£e  end  of  last  year,  under  the  leadership  of  Dr.  Pieyn.  It  is  proceeding  by 
way  of  the  Congo,  where  it  arrived  in  December.  Dr.  Pieyn  is  well  provided  witii 
instmments  for  the  astronomical  determination  of  positions,  and  will  begin  work 
on  the  Ngoko,  the  western  branch  of  the  Sanga.  The  correct  fixing  oi  positions 
in  this  region  is  of  importance  with  regard  to  the  course  of  the  boundary  between 
the  Cameroons  and  French  Congo:  A  German  expedition  to  Lake  Chad  has  also 
been  projected,  but  the  idea  seems  at  present  in  abeyance. 

Hew  Bonte  to  Karema,  on  Lake  Tanganyika. — A  journey  from  Bagamoyo 
to  Karema  was  made  in  1897  by  Pdre  Dromaux,  of  the  **  White  Fathers,”  by  a  mcm 
direct  route  than  any  followed  by  previous  travellers.  A  short  account  of  the  journey, 
with  a  map  based  on  P4re  Dromaux’s  journal,  is  given  by  Paul  Langhans  in  the  first 
number  of  Petermanna  Mitteilungen  for  the  current  year.  The  chief  interest  of  the 
route  lies  in  the  second  half,  which  led  from  Iseke,  in  Western  Ugogo,  through  the 
districts  of  Ukimbu  and  Ukonongo,  joining  the  routes  of  Prince  and  others  (cfL 
Journal,  vol.  xii.  p.  79)  in  the  former,  with  those  of  Kaiser,  Thomson,  etc.,  in  the 
west  of  the  latter.  Between  Iseke  and  Itumbe,  the  first  sub-district  of  Ukimbu, 
the  traveller  crossed  a  long  uninhabited  stretch,  in  which  water  oould  everywhere 
be  obttined  by  digging  (in  September),  while  in  the  wooded  region  on  the  frontier 
both  water  and  game  were  foimd  in  abundanoe,  the  latter  including  antelopes, 
gazelles,  etc.,  and  even  elephants.  The  chief  place  in  Itumba  lies  on  an  elevated 
pltin  exposed  to  strong  and  cold  winds,  which  blow  from  midnight  to  midday ; 
the  "  tembes  ”  are  scattered  over  an  area  two  days’  march  in  diameter.  Eiwele, 
too  (separated  from  Itumba  by  an  uninhabited  tract),  occupies  a  wide  plain,  with 
somewhat  sandy  and  badly  cultivated  soil,  though  bananas  are  grown  hare  and 
there.  The  cattle  has  much  diminished,  owing  to  the  Wahshe  rai^  The  female 
chief  of  Kiwele  belongs  to  the  people  of  Unyanyembe  and  UtSiuj  different  languages 
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are  spoken,  by  reason  of  the  number  of  slaves  and  adventurers  who  came  into  the 
land  in  the  time  of  her  grandfather ;  there  are  a  few  villages  of  Wangwana.  The 
boundary  between  Ukimbu  and  Ukonongo,  which  has  been  hitherto  indefinite,  is 
placed  by  Fire  Dromaux  at  the  Muangwa,  a  right-bank  tributary  of  the  Rungwa 
(basin  of  Lake  Bukwa).  The  first  district  of  Ukonongo  reached  was  Eabuye^ 
formerly  conquered  by  Nyanga  of  Kiwele,  but  now  re-occupied  by  its  old  chief, 
Kakuiko,  who  has  bidlt  a  new  town  at  Ilunde,  where  his  people  cultivate  some 
manioc  and  sugar-cane.  In  Magulu,  likewise,  the  old  trading-station  Sake,  visited 
by  Kaiser  in  1882,  but  since  destroyed,  has  lately  been  rebuilt.  Arrived  at 
Mpimbwe,  still  forming  part  of  Ukonongo,  Pdre  Dromaux  turned  southwards  to 
visit  Olelo,  the  chief  town  of  the  district,  and  the  largest  place  seen  by  him  since 
leaving  the  coast.  The  old  chief  Kasogea  was  in  power  so  far  back  as  the  time 
of  the  murder  of  Captain  Garter  and  Mr.  Cadenhead  by  Mirambo’s  “  Ruga-ruga.’^ 
The  Kafuu  where  crossed  had  no  water  on  the  surface,  though  higher  up,  in  July, 
its  bed  was  full,  and  crocodiles  and  hippopotami  were  seen.  It  imites  with  the 
Rungwa,  which,  contrary  to  previous  reports.  Fire  Dromaux  considers  to  be  the 
chief  stream ;  its  source  is  placed  by  him  further  east  than  on  previous  maps.  The 
further  route  along  the  foot  of  the  Fipa  plateau  led  across  a  succession  of  difficult 
gullies,  and  a  similar  country  was  also  traversed  after  the  Tanganyika  basin  had 
been  reached.  The  Kataui  steppe,  in  the  centre  and  north  of  Mpimbwe,  becomes 
an  impassable  lake  in  the  rainy  season,  and  its  soil  is  rich  black  humus.  Amongst 
the  results  of  the  journey  is  the  clearing  up  of  the  direction  of  Carter’s  last  march, 
as  well  as  the  introduction  of  corrections  as  regards  Thomson’s  route  of  1880. 

Surrey  of  the  Lower  Limpopo. — During  the  Portuguese  military  operations 
in  East  Africa  in  1895  a  gunboat  was  sent  up  the  Limpopo  as  far  as  the  point 
known  as  Onngunhana’s  ford.  Her  commander,  Lieut,  de  Andrds,  took  as  careful 
a  survey  of  the  river  as  the  circumstanoes  of  the  campaign  permitted,  and  has  given 
a  sketch  of  the  results  in  the  ninth  part  of  the  sixteenth  series  of  the  Boletim  of 
the  Lisbon  Geographical  Society,  accompanied  by  a  large-scale  chart  of  the  river. 
The  reconnaissance  was  made  in  December,  at  the  time  of  low  water,  and  great 
difficulties  were  experienced  in  navigating  the  vessel.  These  began  at  the  Ilha 
Verde  in  24°  53}'  8.  lat.,  where  a  passage  was 'not  effected  until  after  eight  and 
twenty  hours’  incessant  toil.  From  this  point  to  the  lower  end  of  Monleane 
island,  in  24°  48)',  navigation  was  comparatively  easy,  but  the  river  then  soon 
began  to  get  shallower.  A  little  south  of  21°  45'  two  branches  were  seen;  but 
that  from  the  west,  which  continued  the  direction  of  the  river  below  the  junction, 
was  soon  found  to  be  completely  blocked.  Lieut.  Andrda  thinks,  however,  that 
at  high  water  it  forms  a  continuous  chsnnel,  giving  a  more  direct  passage  than  the 
eastern  Inanch  to  the  surplus  water.  The  Changane,  a  tributary  on  the  left  bank 
a  few  miles  higher  up,  proved  to  be  navigable,  though  narrow ;  it  flows  immediately 
under  Mount  Ghibuto.  Above  this,  a  little  below  Oungunhana’s  ford,  the  Limpopo 
was  almost  blocked  by  a  bar  of  hard  micaceous  clay,  and  only  after  a  long  search 
was  a  channel  discovered  with  2)  feet  of  water.  When  the  river  is  at  its  lowest, 
a  fall  probably  occurs  here.  The  ford  itself  is  passable,  as  nativm  who  were  seen 
to  cross  by  it  were  immersed  up  to  the  neck.  From  this  point  the  gunboat  was 
ordered  to  return,  so  that  the  reconnaissance  could  not  be  continued  further. 
Lieut  Andrda  thinks  that  the  river  will  in  the  near  future  become  an  important 
channel  of  communication  with  the  interior,  for  its  bar  is  not  now  considered  so 
dangerous  as  formerly.  The  high  water-level  rises  at  intervals  of  a  few  years  more 
than  24  fset  above  that  observed  at  the  time  of  the  survey ;  the  whole  plain 
bordering  on  the  river-banks  is  then  flooded. 

The  Anetrian  Expedition  to  Arabia  and  Sokotra.— We  leam  from  Vienna 
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that  most  of  the  memben  of  the  expedition  sent  out  in  September,  1888,  by  the 
Vienna  Academy  of  Sciences  for  the  exploration  of  Southern  Arabia  (Journal, 
toL  xiL  p.  521%  returned  to  the  Austrian  capital  about  the  middle  of  April. 
A  short  commimication  on  the  results  of  the  expedition  baa  been  made  to  the 
Imperial  Institute  of  Qeology  in  Vienna  by  the  geologist  of  the  party.  Dr.  Frans 
Kossmat,  who  reports  that,  in  spite  of  the  short  time  spent  in  Arabia,  he  has  suo 
ceeded  in  making  some  interesting  geological  obeerrations  on  the  south  coast  of  that 
country.  More  important  reeults  hare,  however,  been  obtained  from  the  island  of 
Sokotra,  as  well  as  from  the  small  islands  of  Abd-el-Kuri  and  Samba,*  lying 
between  it  and  Gape  GuardafuL  Not  only  has  Dr.  Kossmat  been  able  to  construct 
the  first  geological  maps  of  the  islands,  but  he  has  made  valuable  additions  to  our 
knowledge  of  the  topography  of  Sokotra,  which  is  shown  in  its  broad  outlines  only 
on  existing  maps.  An  interesting  point  mentioned  is  the  fact  that  the  districts  on 
the  islands  which  belong  to  the  Cfetaoeons  and  Eocene  formations,  exactly  resemble 
in  morphological  character  the  “  Karst  ”  lands  of  Austria. 

The  TsetM  Fly  Diseaie- — Laboratory  researches  have  lately  been  carried  on, 
by  a  committee  appointed  by  the  Royal  Society,  for  the  purpose  of  throwing  light 
on  the  Ni^na  or  tsetse  disease,  and  especially  of  discovering  methods  of  prevention, 
cure,  or  immunization.  Messrs.  Kanthack,  Durham,  and  Blandford,  to  whom  the 
experiments  were  entrusted,  have  made  a  preliminary  report  on  their  labours  down 
to  August  last,  which  is  printed  in  vol.  Ixiv.  of  the  Proceedings  of  the  Royal  Society 
(No.  404).  So  far  the  results  have  been  mainly  negative ;  but  the  work  is  being  con¬ 
tinued,  and  it  is  to  be  boped  that  some  method  of  dealing  with  the  scourge  may  at 
length  be  discovered.  The  first  experiments  recorded  deal  with  the  susceptibility  of 
different  animals  to  the  disease,  a  number  of  different  species,  from  the  smaller  animals, 
such  as^  dogs,  rats,  etc.,  to  large  animals  like  the  horse,  having  been  inoculated  with 
diseased  blood.  In  almost  every  case  the  disease  was  developed  and  proved  fatal  in 
a  longer  or  shorter  time.  A  bosch-bok  died  without  showing  any  decided  symptoms, 
but  it  was  found  that  hybrids  of  zebra  and  horse,  as  well  as  of  zebra  and  ass,  were 
equally  susceptible  with  other  horses  and  asses.  The  writers  consider  that  the 
experiments  made  by  Koch  on  hybrids  are  inconclusive,  as  there  was  no  proof  that 
the  animals  were  ever  really  infected.  Guinea-pigs,  though  susceptible,  proved  more 
resistant  than  the  other  animals  experimented  on,  while  pigeons,  the  only  birds  yet 
tried,  showed  no  signs  of  infection.  Other  points  touched  upon  are  the  mode  of 
infection,  symptoms  of  the  disease,  and  so  on.  Endeavours  to  produce  immunity  by 
inoculation  in  a  variety  of  ways  have  so  far  proved  entirely  unsuccessful,  nor  have 
any  means  of  cure  or  alleviation  of  the  disease  been  discovered.  Investigations  into 
the  life-history  of  the  hsmatozoon,  discovered  in  the  blood  of  infected  animals  by 
Surgeon-Major  Bruce,  have  led  to  no  very  complete  results.  The  parasite  is  closely 
allied  to  the  Trypanosoma  present  in  the  Surra  disease  of  India,  and,  according  to 
Koch,  it  identiasl ;  but  this  cannot  be  considered  proved,  though  the  diseases  seem 
closely  similar,  llie  Trypanosoma  discovered  by  Rouget  in  a  horse  in  Algeria  is 
also  similar  to  that  present  in  tsetse-fly  disease,  but  the  form  occasionally  found  in 
English  rats  seems  quite  distinct.  A  full  report  will  be  published  on  the  completion 
of  the  observations. 

AMXBICA. 

Cartography  of  the  State  of  Karyland.— The  latest  Report  of  the  Mary¬ 
land  Geological  Survey  (vol.  ii.)  contains  an  important  snmmary  of  the  history 
of  cartography  of  the  state  by  Mr.  E.  B.  Mathews,  under  the  title  of  the  **  Maps 


*  Named  also  Samneh,  Snmlab,  and  Samleh  on  existing  maps. 
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and  Map-makert  of  Maryland.”  Gommendng  with  Ayllon’s  map  of  1527,  a  descrip¬ 
tion  ia  giyen  of  the  leading  maps  of  the  state,  together  with  notices  of  the  men 
who  made  the  sketches  and  surreys  for  them.  Many  interesting  facts  are  revealed 
by  a  study  of  the  early  maps,  regarding  the  physiographical  changes  which  have 
occurred  in  historic  time  along  the  Chesapeake  and  Atlantic  coast-line.  The  early 
cartographical  representation  of  the  territory  of  Maryland  is  mainly  devoted  to  the 
delineaticm  of  the  shores  and  lands  bordering  on  the  Chesapeake  and  the  Potomac. 
Captain  John  Smith,  in  his  voyage  up  to  the  mouth  of  the  Susquehanna,  guned  more 
information  regarding  the  character  of  Chesapeake  bay  than  did  any  of  his  successors. 
The  features  of  particular  value  in  the  Smith  map  are  the  shores  of  Somerset,  Dot- 
chester,  and  Cecil  counties,  and  the  coast-line  between  the  Patapeco  and  Point  Look- 
ont.  The  Lord  Baltimore  and  Alsop  maps,  of  1635  and  1666,  show  some  slight 
advance  in  knowledge ;  while  the  Herman  map  of  1670  for  the  first  time  presents  an 
aocnrate  delineation  of  the  shore-line  between  Cambridge  and  Chestertown.  Some 
slight  knowledge  was  acquired  during  the  middle  of  the  eighteenth  century  regarding 
the  regions  of  the  Appalachians  west  of  the  Blue  Ridge  and  the  valley  of  the 
Shenandoah.  Scarcely  anything  was  known  of  the  mountainous  country  lying  at 
any  distance  from  the  norUi  branch  or  the  south  branch  of  the  Potomac.  The  map 
drawn  by  Fry  and  Jefferson  in  1751  gives  some  information,  but  it  was  not  until 
GrifSth’s  map  of  1794  was  published  that  the  knowledge  acquired  of  the  western 
portion  of  the  state  was  rendered  available.  No  attempt  was  made  to  delineate 
the  inequalities  of  the  surface  until  the  inauguration  of  the  work  by  Alexander  and 
Ducatel,  while  little  was  attempted  in  the  way  of  road  traversing  prior  to  the  ex¬ 
tensive  surveys  by  Martenet.  The  following  maps  are  mentioned  as  representing 
the  most  accurate  cartographical  information  at  the  present  time :  the  map  now 
being  issued  by  the  United  States  Geological  Survey,  which  covers  a  large  area  of 
the  state ;  the  charts  prepared  by  the  Coast  and  Geodetic  Survey,  representing 
the  territory  adjacent  to  and  underlying  the  Chesapeake  waters ;  while  for  the 
officially  unmapped  portions,  the  state  maps  published  by  Martenet  are  recommended, 
although  stated  to  be  at  least  ten  ymrs  out  of  date.  For  the  eastern  shore  of  Mary¬ 
land,  as  also  for  the  northern  portions  of  Cecil,  Baltimore  and  Carroll  counties,  the 
early  atlases  published  about  twenty  years  ago  are  said  to  be  the  most  accurate  and 
detailed.  The  present  Geological  Survey,  in  co-operation  with  the  n.S.  Geological 
Survey,  is  rapidly  reducing  the  unmapped  portions  of  the  state,  and  it  is  hoped  that 
within  a  few  years  sufficient  material  will  be  to  hand  for  an  adequate  representation 
of  the  physical  geography  of  the  state  upon  a  large  and  uniform  scale. 

Siohard  Ludwig’s  Journey  in  Santo  Domingo. — Prof.  Sievers  has  done 
a  service  to  geography  by  publishing  in  various  German  geographical  journals  the 
results  of  the  extensive  journeys  of  the  deceased  traveller,  Richard  Ludwig,  in  the 
countries  bordering  on  the  Caribbean  sea.  The  latest  instalment,  dealing  with 
Ludwig’s  travels  in  the  island  of  Santo  Domingo,  appears  in  the  ZeiUchrift  of  the 
Berlin  Geographical  Society  for  1898  (part  5).  Bom  in  1849  at  Waldmannshofen 
in  Wiirtemberg,  Ludwig  applied  himself  in  his  early  years  to  the  calling  of  an 
apothecary,  and  after  the  Franco-German  war,  in  which  he  took  part,  became 
director  of  a  quinine  factory  at  Munich.  In  1883  he  went  out  to  Puerto  Oabello  on 
behalf  of  a  guano  syndicate,  and  spent  the  rest  of  his  life  in  Venezuela  and  neigh¬ 
bouring  countries,  making  constant  journeys  for  the  investigation  of  their  mineral 
resonroes,  and  visiting  many  districts  generally  avoided  by  European  travellers. 
Dr.  Sievers  himself  accompanied  him  on  one  of  the  journeys,  and  bears  witness  to 
the  trustworthy  character  of  his  obeervations,  which  relate  to  the  botany,  as  well 
as  to  the  general  geological  relations  of  the  countries  visited.  Those  made  in  Santo 
Domingo  are  of  special  value,  not  only  on  aooount  of  the  scantiness  of  our  information 
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on  the  island  generally,  but  because  they  shed  new  light  on  the  structure  of  the 
island  and  its  relation  to  other  lands  bordering  on  the  Mediterranean  sea  of 
America.  Ludwig  made  three  principal  journeys  in  the  island,  the  first,  undertaken 
in  1888,  being  the  most  important  of  alL  It  led  from  Santo  Domingo  along  the 
coast  to  Azua,  thence  to  the  Laguna  de  Enriquillo,  and  northwards  to  San  Juan 
and  the  upper  Artibonite,  in  the  great  north-west  plain.  In  returning,  the  traTeller 
took  a  northerly  route  from  Azua,  which  led  across  the  higher  inland  ranges  in  the 
neighbourhood  of  Piedrablanca.  On  the  second  journey,  he  proceeded  by  sea  to 
Sanchez,  on  the  north-east  coast,  and  thence  made  his  way  to  Msooris,  returning 
to  Santo  Domingo  overland  by  way  of  Cotui ;  the  most  valuable  result  was  the 
study  of  the  northern  range  of  the  island,  the  Sierra  de  Monte  Cristi.  The  third 
journey  was  mainly  by  sea  along  the  south  coast,  the  islands  of  Beats  and  Alta  Vela 
being  visited,  and  the  latter  proved  to  be  due  to  recent  eruptive  agencies.  Prof. 

Sievers  gives  detailed  accounts  of  the  journeys  from  the  traveller’s  own  notebooks, 
and  ends  with  a  summary  of  the  conclnsions  to  be  drawn  as  r^ards  the  geological 
structure  of  the  island,  showing  in  particular  the  modifications  to  be  introduced 
into  Chibb’s  account  of  the  same.  The  most  important  result  is  the  proof  that  the 
island  possesses  a  sub-structure  of  archaic  rocks,  which,  in  associaUon  with  vast  i 

eruptive  masses,  can  thus  be  traced  both  on  the  north  and  south,  as  well  as,  in  part, 
on  the  east,  of  the  Caribbean  sea.  The  paper  contains  a  large-scale  map,  showing 
Ludwig’s  routes  and  the  mountain  systems  of  the  central  part  of  the  island ;  the 
distribution  of  crystalline  schists,  etc.,  being  shown  on  an  inset. 

Kr.  Mill  on  the  Weit  Indies. — Mr.  B.  T.  Hill,  of  the  United  States  Geological 
Survey,  has  written  a  comprehensive  book  on  the  West  Indies,*  treating  each  of  the 
islands  or  minor  groups  in  well-proportioned  detail  Though  the  names  of  Cuba 
and  Porto  Rico  appear  more  prominently  in  the  title,  these  islands  do  not  receive 
more  space  in  the  descriptions  than  their  extent  and  importance  justify.  The 
book  is  appropriately  dedicated  to  Prof.  Alexander  Agassiz,  in  appreciation  of  his 
important  researches  into  the  physical  geography  of  the  American  Mediterranean. 

In  his  introdnctory  sketch  of  the  geographical  position  of  the  West  Indies,  Mr. 

Hill  lays  stress  on  the  fact  that  North  America  lies  on  the  whole  to  the  west  of 
South  America,  while  Central  America  forms  a  west-to-east-running  peninsnla 
connecting  the  two.  Stress  is  also  laid  on  the  fact  that  the  high  ground  along  the 
west  coasts  of  North,  Central,  and  South  America  is  no  proof  of  the  existence  of  one 
continuous  mountain  range.  There  are  distinct  breaks  in  its  continuity,  and  before 
the  upheaval  of  Central  America  the  northern  and  southern  (or  western  and  eastern) 
continents  were  connected  by  a  continuous  or  nearly  continuous  land-bridge  along 
the  line  of  the  Antilles.  The  system  of  the  Andes,  if  continued,  would  he  found  to 
curve  eastward  and  northward,  while  that  of  the  Rocky  mountains,  if  continued, 
would  curve  westward  and  southward,  the  two  mountain  systems  mnning  parallel 
and  about  2000  miles  apart.  A  third  or  Antillean  mountain  system  runs  between 
the  two,  with  a  prevailing  west-to-east  trend.  On  these  three  mountain  systems 
due  to  great  Earth-folds,  volcanic  mountains  are  parasitic,  but  their  distribution  is 
irregular.  The  general  result,  however,  is  that  the  Caribbean  Sea  is  bordered  on 
the  east  and  west  by  volcanic  chains,  and  on  the  north  and  south  by  fold-mountains. 

In  classifying  the  islands  according  to  their  nationality,  Mr.  Hill  points  out  that 
many  of  the  islets  and  reefs,  such  as  Aves  and  Roncador,  are  beyond  the  pale  of 
any  government,  a  fact  which  he  explains  either  by  their  intrinsic  worthleasness 


*  *  Cuba  and  Porto  Bioo,  with  the  Other  Islands  of  the  West  Indies ;  th^  Topo¬ 
graphy,  Climate,  Flora,  Products,  Industries,  Cities,  People,  Political  Conditions,  etc. 
By  Bol^  T.  Hill  London :  T.  Fisher  Unwin.  1898. 


0 


540 


THE  MOMTHLT  RECORD. 


or  by  the  feet  that  acknowledged  ownership  would  inroWe  expennve  responubilities, 
such  as  the  placing  of  lighthouses.  The  general  results  are  summarized  in  three 
chapters,  on  the  Geological  Features  of  the  West  Indies,  Race  Problems  in  the 
West  Indies,  and  the  Future  of  the  West  Indies.  There  are  many  excellent 
riews,  but  the  maps  are  few  and  not  of  the  best  quality.  One  fact  of  interest 
noted  is  that  the  Negro  race  has  no  tendency  to  increase  in  Cuba,  as  it  does  in 
the  other  islands  of  the  West  Indies.  The  620,000  people  of  African  descent,  half 
of  them  mulattos,  who  lired  in  Cuba  before  the  fatal  effects  of  Weyler’s  policy 
began  to  act,  are  all  that  now  represent  the  importation  of  over  a  million  African 
slaves.  Mr.  Hill  pays  a  high  tribute  to  the  organization  and  administration  of  the 
British  West  Indian  islands. 

ATJ8TRALAIIA  AND  OOXAHIC  ISLANDS. 

Annnal  Keport  on  British  Hew  Guinea. — The  last  annual  report  of  Six 
Wm.  Maegregor  as  administrator  of  British  New  Guinea,  which  has  lately  been 
issued  as  a  Parliamentary  paper,  gives  an  account  of  the  general  progress  of  the 
possession  during  1897-98,  besides  containing  various  reports  on  matters  of 
scientific  interest.  The  geographical  matter  is  to  be  found  chiefly  in  the  reports 
of  visits  to  little-known  districts,  some  of  which  have  already  been  published  from 
time  to  time,  and  have  been  noticed  in  our  pages.  Another  valuable  contribution, 
however,  is  the  large-scale  map  (6  miles  to  the  inch)  in  four  sheets,  of  the  south¬ 
eastern  part  of  the  possession,  which  embodies  the  results  of  recent  explorations  in 
the  whole  south-eastern  end  of  the  island  beyond  the  German  frontier.  It  has 
been  prepared  under  the  direction  of  the  Surveyor-General  of  Queensland.  Some 
geographical  items  included  in  the  report  have  apparently  come  to  hand  since  the 
publication  of  the  map.  The  latter  shows,  e.g^  the  Yodda  branch  of  the  Mambare 
as  occupying  a  great  longitudinal  valley  running  far  to  the  south-east,  but  from  a 
sketch-map  showing  the  tracks  cut  by  a  prospecting  party  in  this  district,  it  seems 
that  the  upper  course  of  the  Kumusi  (which  enters  the  sea  to  the  east  of  the 
Mambare  in  about  148°  15'  east)  runs  from  south  to  north  across  the  supposed  line 
of  that  valley,  which  does  not  extend  east  beyond  147°  50',  the  Yodda  risiug  at  the 
east  end  of  Mount  Parkes.  A  report  of  geographical  interest  not  previously 
referred  to  is  that  by  Mr.  A.  C.  English,  on  a  journey  from  the  Rigo  station  to  the 
eastern  slopes  of  Mount  Potter,  near  the  sources  of  the  Kemp-Welch  river.  It  led 
across  the  Musgrave  river  by  a  very  rough  track  over  the  spurs  of  Mount  Bride. 
The  Musgrave  valley  is  reported  as  quite  iminhabited,  but  the  land  on  both  banks 
is  of  excellent  quality.  In  the  neighbourhood  of  Mount  Potter  the  Memai  branch 
of  the  Kemp  Welch  river  was  reached ;  it  is  said  to  rise  on  the  north-west  side  of 
Mounts  Baron  and  Obree.  The  main  branch  is  the  Adai,  which  runs  through  the 
Nesbit  valley,  and  is  reported  to  be  in  flood  all  the  year  round.  Among  the 
appendices  are  to  be  found  meteorological  returns  from  Dognra,  Port  Moresby, 
and  Daru ;  notes  on  Totemism  ;  and  reports  on  botany  and  mineralogy,  including 
one  by  Mr.  Hemsley  on  the  alpine  plants  of  the  Owen  Stanley  range.  The 
remarks  by  the  administrator  on  the  general  condition  of  the  possession  are,  on  the 
whole,  encouraging.  The  valuable  results  of  the  work  of  the  missionaries  are 
ungrudgingly  recognized.  Satisfaction  is  expressed  at  the  increasing  use  by  the 
natives  of  courts  of  law,  and  the  progressive  employment  of  natives  during  the  last 
decade.  During  that  time  great  progress  has  been  made  with  the  pacification  of 
the  country,  and  the  examination  of  its  resources  can  now  proceed  deliberately  and 
continuously.  The  colony  awaits  agricultural  development,  which  can  only  be 
effected  by  Europeans,  and  is,  without  doubt,  the  most  pressing  need  of  the  country 
at  the  present  time.  It  can  be  carried  out,  not  only  without  detriment  to  the  rights 
of  the  natives,  but  even  to  their  positive  advantage. 
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Dr.  Von  den  Steinen’s  Visit  to  the  Marquesas  Islanda— The  well-knowc 
German  ethnologist,  Dr.  Karl  von  den  Steinen,  gave  before  the  Berlin  Geographical 
Society  in  December  last  an  account  of  his  visit  to  the  Marquesas  islands,  made  in 
1897,  for  the  purpose  of  collecting  ethnological  objects  for  the  Berlin  "Yolker- 
museum.”  From  the  point  of  view  of  ethnological  science,  such  a  collection  from 
the  most  easterly  outposts  of  the  Polynesian  race  was  of  the  first  importance,  not 
a  single  museum  in  the  world  possessing,  previously  to  Dr.  von  den  Steinen’s  visit, 
one  in  any  way  adequate  to  supply  detailed  information  to  students,  while  the 
knowledge  possessed  of  the  language,  traditions,  and  mythology  of  the  people  of 
the  group  was  very  far  from  being  comfdete.  Leaving  San  Francisco  by  a  sailing* 
ship  of  the  line  subsidised  by  the  French  Government,  and  experiencing  some 
trial  of  patience  while  passing  through  the  belt  of  calms.  Dr.  von  den  Steinen 
arrived,  at  the  end  of  three  and  a  half  weeks,  at  the  Bay  of  Taiohae,  the  chief  port 
of  the  Marquesas.  He  made  en  route  obaervations  on  the  salinity  of  the  sea-water, 
which  gave  results  agreeing  well  with  the  curves  on  the  official  “  Segel-Atlas.” 
The  Marquesas  group,  discovered  in  1595  by  Mendafia,  and  named  by  him  in 
honour  of  the  Marquis  of  Mendoza,  Viceroy  of  Peru,  consists  of  twelve  islands, 
scattered  roughly  over  3°  of  latitude  and  3°  of  longitude,  and  forming  three  groups 
in  a  line  from  north-west  to  south-east.  Both  physically  and  politically  it  forms 
a  kind  of  dependency  of  Tahiti.  Its  scenery  is  uniform,  and  severe  rather  than 
beantifuL  Of  volcanic  origin,  the  islands  have  no  craters,  but  consist  of  massive 
felspathic  rocks  rising  to  a  height  of  4000  feet,  with  sharp  central  ridges,  whence 
diagonal  spurs  run  down  to  the  sea,  enclosing  steep-aided  valleys.  The  two 
principal  islands  are  occupied  by  plateaux  1400  to  2000  feet  in  height,  with  steep 
ascent  from  the  coasts.  Vegetation  is  luxuriant  in  the  deeper  valleys  and  on  the 
heights  .exposed  to  the  trade  winds,  but  elsewhere  the  slopes  are  treeless,  but 
grassy.  The  main  point  of  difference  from  Tahiti  is  the  absence  of  fringing  reefs 
and  of  level  plains,  which  diminishes  their  agricultural  value.  Copra,  cotton,  and 
fungus  are  the  chief  exports,  but  coffee  has  lately  been  introduced.  The  settle¬ 
ments  stretch  from  the  shore  for  about  250  yards  inland,  and  the  inhabited  islands 
have  a  population  of  little  over  one  to  the  square  mile.  The  entire  alteration  in 
the  manners  of  the  people  under  the  infinence  of  the  missionaries  made  Dr.  von 
den  Steinen’s  researches  into  the  primitive  customs  and  traditions  a  work  of  great 
difficulty,  and  information  was  only  to  be  obtained  from  aged  survivors  of  a  former 
generation.  Among  the  points  touched  upon  in  this  connection,  the  most  interest¬ 
ing  is  that  relating  to  the  place  of  origin  of  the  islanders  and  their  traditional  home, 
Hawaii  (whence  the  Hawaian  group  had  its  name),  whither  the  spirits  of  the 
departed  are  believed  to  return.  Many  authors  have  considered  the  place  to  be 
purely  mythical,  but  Dr.  von  den  Steinen  is  inclined  to  think  it  historical,  and  to 
identify  it  with  Sawaii,  the  principal  island  of  the  Samoa  group;  for  whereas 
Hawaii  is  always  associated  by  the  islanders  with  Yavau,  Tonga,  and  Fiti  (Fiji), 
the  Samoa  group  would  be  left  out  entirely  unless  it  were  represented  by  Hawaii. 

Pitcairn  Island. — From  the  ‘  Correspondence  ’  [C.  9148]  recently  issued  re¬ 
garding  the  condition  of  the  Pitcairn  islanders,  we  note  the  following  particulars. 
Owing  to  the  gradual  disappearance  of  trees,  which  formerly  grew  all  over  the 
island,  and  the  consequent  washing  away  of  the  soil  on  the  steep  slopes,  Pitcairn 
now  presents  a  somewhat  barren  aspect.  This  loss  of  trees  seems  to  have  affected 
the  climate  of  the  island,  as  droughts  now  appear  to  be  of  frequent  occurrence. 
There  is  still  a  large  area  of  deep  and  fertile  soil  left  in  the  valleys  and  on  the  hills 
in  the  interior.  The  island  produces  oranges,  yams,  and  sweet  potatoes,  arrowroot, 
and  coffee.  The  population,  including  children,  numbers  141  sonls — 70  males  and 
71  females.  The  people  are  said  to  be  fast  degenerating  through  the  effects  of 
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inter-marriage  and  OTer-population.  It  is  thooght  that  if  regular  eommnnication 
with  the  island  were  established,  it  would  go  a  long  way  towards  correcting  the 
present  imsatis&ctory  state  of  affairs. 

POLAR  RROIORS. 

Swedish  Expedition  to  Bear  Island.— Mr.  J.  G.  Andersson,  of  Upsala,  who 
accompanied  Prof.  Nathorst  on  his  expedition  last  summer,  is  now  preparing  an 
expedition  to  Bear  island.  Prof.  Nathorst,  having  found  the  geology  of  Bmr  island 
exceedingly  interesting  and  worthy  of  a  more  minute  survey  than  could  he  made 
last  year,  has  encouraged  Mr.  Andersson  to  undertake  the  expedition,  for  which  the 
Swe^h  Society  of  Anthropology  and  Geography  has  voted  the  balance  of  the 
Yega  Fund.  A  contribati<Hi  has  also  been  given  from  “Lars  Hiertas  Minne“ 
(“  The  Memory  of  Lars  Hierta  ”),  and  the  little  amount  which  still  rests  will  no 
^ubt  be  obtained  through  private  contributions.  It  is  the  intention  of  Mr. 
Andersson  and  his  two  fellow-naturalists  to  leave  Tromsd  in  a  steamer  in  the 
beginning  of  June.  After  having  landed  on  Bear  island  with  tents  and  provisions, 
they  will  rem^  there  until  the  middle  of  August,  when  they  will  be  fetched  by 
one  of  the  steamers  going  between  Norway  and  Spitsbergen. 

Arctic  Expedition  of  the  Dnhe  of  the  Abmxzi.— During  the  present 
spring,  the  Duke  of  the  Abmxzi  has  been  pushing  forward  the  preparations  for 
hip  arctic  expedition,  on  which  he  hopes  to  start  during  the  early  summer.  He 
has  purchased  a  Norwegian  steam  whaler,  which  has  been  altered  to  suit  the 
object  in  view,  and  has  been  named  the  Stella  Polare.  It  will  be  remembered  that 
the  prince’s  plan  is  to  winter  in  Northern  Franz  Josef  Land,  and  thence  make  an 
advance  towards  the  pole  during  the  spring  of  next  year. 

The  Belgian  Antarctic  Expedition.— The  anxiety  which  was  beginning 
to  be  felt  as  to  the  fate  of  the  Belgian  antarctic  expedition  has  been  happily 
dissipated  by  a  telegram  announcing  its  return  to  Pnnta  Arenas  on  March 
28.  The  Bdgioa,  under  the  command  of  Captain  Gerlache,  with  a  large  scientific 
staff,  sailed  from  Antwerp  on  August  16, 1897,  and  was  last  heard  of  in  Magellan 
strait  in  December  of  the  same  year,  when  she  left  for  the  fiv  south  with  the 
expectation  of  reaching  an  Australian  port  before  winter.  The  Mouvement 
Oeographique  prints  the  following  telegram  from  Captidn  Gerlache :  “  I  regret 
to  have  to  announce  the  death  of  Wincke,  on  January  22,  1898,  and  of  Danoo, 
on  June  6,  1898 ;  otherwise  all  on  board  are  well.  The  results  are  very  satis¬ 
factory,  and  good  collections  have  been  made.  We  visited  Hoghes  l»y  and 
Palmer  Land,  making  a  hydrographic  reconnaissance  of  that  district,  collecting 
many  specimens  of  rocks,  and  landing  on  twenty  occasions.  We  then  steered 
for  Alexander  I.  Land,  and  entered  the  pack  to  the  west  of  that  land:  the 
extreme  southerly  point  reached  was  71°^ 36'  S.,  in  92°  W.  Obliged  to  winter; 
experienced  a  great  deal  of  bad  weather,  but  no  intense  cold  except  during  Sep¬ 
tember,  wh'en  the  minimum  temperature  was  45°  below  zero  Fahr.  on  September 
8, 1898.  Much  drifted  about  by  the  wind,  but  got  clear  of  the  {tack  on  March  14, 
1899,  and  reached  Punta  Arenas  on  the  28th.  Send  letters  to  Pnnta  Arenas.” 
Lieut.  Danoo,  of  the  Belgian  Artillery,  was  in  charge  of  the  physical  observa¬ 
tions,  and  Mr.  Wincke  was  a  Norwegian  volunteer.  Dr.  F.  A.  Cook,  who 
accompanied  Mr.  Peary  on  his  expedition  in  1891,  and  joined  the  Bdgiea  as  surgeon, 
telegraphed  on  April  4  to  the  Brooklyn  Standard  Union,  announcing  that  the 
Belgica  had  reached  Montevideo  on  that  day  on  her  way  home,  having  abandoned 
the  intention  of  returning  to  the  antarctic  regions.  He  states  that  the  expedition 
was  a  complete  success;  the  deaths  were  due  to  accident,  not  disease.  He  also 
states  that  much  new  land  was  discovered  in  Weddell  sea.  It  is  scarcely  probable 
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that  Captain  Carlaoha  should  haTe  omitted  to  mention  a  visit  to  Weddell  sea  if 
the  Bdgica  had  cruised  in  those  waters.  His  account  of  the  route  obviously 
implies  that  the  ship  kept  to  the  west  of  Graham  Land.  The  Bdgica  is  the  first 
vessel  which  has  ever  wintered  in  the  antarctic  ice,  and  no  human  beings  have 
previously  spent  a  winter  in  so  high  a  southerly  latitude  as  the  ship’s  company  of 
the  Belgiea.  They  followed  very  much  the  route  of  Bellingshausen  in  1821,  and 
Cook  obtained  his  highest  latitude  about  300  miles  further  west  than  the  Bdgioou 

MATHXMATIOAL  AMD  PHYSICAL  OSOeEAPEY. 

New  Hetenniiuttion  of  the  Pole  of  the  LAnd-Hemiiphere. — Although  a 
large  number  of  our  atlases  give  maps  showing  the  division  of  the  globe  into  a 
land  and  water  hemisphere,  these  have  not  hitherto  been  based  on  any  exact  calcu¬ 
lation,  but  have  often  been  drawn  for  the  hcxizon  of  one  or  other  of  the  capitals  of 
North-Western  Europe.  The  first  attempt  at  a  more  scientific  determination  of  the 
true  pole  of  the  land-hemisphere  has  been  made  by  Dr.  H.  Beythien,  who  has  lately 
published  the  results  of  his  investigations  in  pamphlet  form  (Kiel  <k  Leipcig: 
Lipsius  Sc  Tischer,  1898).  For  the  object  in  view,  he  has  made  use  of  a  method 
recommended  in  1896  by  Prof.  Kiiimmel,  and  described  in  Petermanna  MitteQ- 
unyen  for  1898  (part  5).  The  first  part  of  his  paper,  however,  is  taken  up  with 
historical  notes  on  the  origin  of  the  idea  of  a  land-hemisphere.  The  writer  points 
out  that  a  distinction  must  be  drawn  between  “  horizon-maps,”  or  those  drawn  for 
the  horixon  of  particular  places,  and  those  of  which  the  true  object  has  been  tho 
division  of  the  globe  into  land  and  water  hemispheres.  Before  the  second  voyage 
of  Cook  (1776)  bad  given  the  first  approximately  correct  idea  of  the  distribution  of 
land  and  water,  any  attempt  to  show  the  latter  was  necessarily  based  largely  on 
guess-work ;  still  attempts  were  made,  and  the  earliest  of  these  is  considered  by 
Dr.  Beythien  to  be  that  of  Bnache  in  1746,  or  several  years  before  the  publication 
of  Boulanger’s  memoir  (1753)  to  which  Wisotzki  has  lately  attributed  the  first 
mention  of  the  idea.  Other  early  maps  are  considered  as  merely  horizon  maps, 
though  it  is  to  be  observed  that  Colson  (1735),  as  quoted  by  Dr.  Beythien, 
expressly  states  that  his  hemisphere,  constructed  for  the  horizon  of  London,  ex- 
hiUted  “  vastly  the  most  considerable  part  of  the  whole  Earth’s  superficies.”  The 
method  employed  by  Dr.  Beythien  is  as  follows :  It  is  at  once  seen  that  the  chief 
land  areas  whose  position  in  one  or  other  hemisphere  is  doubtful  sre  parts  of 
South-East  Asia  and  of  South  America.  An  antipodes  map  of  these  regions  is 
therefore  constructed  on  the  gnomonic  projection,  in  which  all  great  circles  appear 
as  straight  lines.  That  line  which  leaves  the  largest  possible  area  of  Asia  on  one 
side  and  of  South  America  on  the  other  will  represent  the  bounding-line  of  the 
true  land-hemisphere.  For  seventeen  such  lines,  drawn  so  as  approximately  to 
fulfil  the  required  conditions,  Dr.  Beythien  has  calculated  the  areas  by  means  of 
Wagner’s  tables  of  one-degroe  squares.  The  result  shows  that  the  best  line  is  that 
which  gives  as  the  pole  a  point  just  outside  the  mouth  of  the  Loire,  in  47^°  N., 
24°  W.  Of  the  poles  corresponding  with  the  ten  best  lines,  not  one  falls  in  Southern 
England,  where  Ritter  considered  the  point  to  lie,  nine  occurring  in  France  or  near 
the  French  shores,  and  the  tenth  in  Catalonia.  The  point  near  Cloyes,  recom¬ 
mended  by  Penck,  takes  the  thirteenth  place  only,  London  the  fourteenth,  and 
Paris  the  fifteenth.  For  the  known  portions  of  the  land  and  water  hemispheres 
respectively.  Dr.  Beythien  finds  the  proportion  of  water  to  land  to  be  as  13  :  12 
and  as  14*4  : 1. 

Influence  of  Wind  on  the  Speed  of  Steamers.— The  common  phrase  that 
steam-power  makes  vessels  independent  of  wind  or  tide  has  perhaps  nnoonaoiously 
led  landsmen,  at  least,  to  under-rate  the  influence  exerted  on  the  speed  of  powerful 
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steamers  by  the  direction  and  force  of  the  wind.  Herr  L.  E.  Dinklage  diacusses  in 
the  AnnaUn  der  Hydrographie  for  January,  1899  (p.  34),  the  obaerrations  recently 
made  on  the  North  German  Lloyd  steamers  Wtrra  and  Fulda,  Teasels  of  about 
5000  tons  and  15  to  16  knots,  during  a  number  of  voyages  across  the  Atlantic, 
between  Gibraltar  and  New  York.  When  classified  according  to  direction  and 
strength  of  the  wind,  the  results  show  that  when  the  wind  was  fsTourable,  no 
differance  whatever  could  be  detected  on  the  speed  of  the  vessel  during  a  light 
breeze  or  a  strong  gale.  With  a  beam  wind,  however,  a  reduction  of  as  much  as 
8*25  knots  was  noticed  in  the  speed,  from  15*7  knots  with  a  light  wind  to  12  5  with 
a  gale.  Head  winds  naturally  were  still  more  serious  hindrances  to  speed,  the  rate 
varying  from  15*7  in  a  light  breeze  to  only  10  knots  in  a  gale.  It  is  pointed  out, 
of  course,  that  other  causes  besides  the  force  of  the  wind  have  to  do  with  the 
reduction  of  speed ;  but  fogs  do  not  usually  occur  with  strong  winds,  and  a  heavy 
sea  is  a  direct  consequence  of  the  wind,  so  that  the  two  may  he  classed  as  a  common 
cause.  It  is  not  stated  whether  the  vessels  carried  any  sail.  The  obvious  result 
of  these  observations  is  that  the  wind  never  helps  a  fast  steamer  when  favourable, 
no  matter  how  strong,  but  always  hinders  when  uitfavourable.  Probably  with 
vessels  steaming  10  knots  or  less,  a  favouring  gale  might  have  some  good  effect. 

Seiimology.* — The  growth  of  the  science  of  seismology  from  the  mere  recording 
of  earthquakes  and  their  effects  is  well  illustrated  in  this  volume,  the  second  which 
Prof.  Milne  has  contributed  to  the  International  Science  Series.  In  the  advanced 
study  of  seismology  which  is  now  possible,  the  destructive  violence  of  earthquakes 
is  retiring  into  iniugnificance  in  comparison  with  the  more  frequent,  and  indeed 
almost  continual,  movements  of  a  gentler  type.  Thus  Prof.  Milne  commences 
with  the  discussion  of  bradyseisms,  the  slow  and  gentle  movements  of  elevation  or 
depression  in  the  Earth’s  crust,  and  all  the  observations  he  has  collected  go  to 
show  that  the  surface  of  the  Earth — the  inalienable  domain  of  the  geographt  r — 
is  neither  fixed  nor  firm,  but  in  a  state  of  continuous  flutter.  It  must,  in  fact,  be 
looked  upon  as  moving  about  a  position  of  equilibrium  disturbed  by  every  re¬ 
distribution  of  matter  on  the  surface,  by  the  movements  of  air  and  water  no  less 
than  by  the  more  massive  lightenings  and  loadings  of  denudation  and  deposition, 
and  the  violent  readjustments  of  volcanic  eruptiona  Prof.  Milne  shows  how  the 
normal  tremor  of  the  crust  is  related  to  the  earthquake  shock,  and  describes  the 
various  ingenious  instruments  by  which  the  observations  have  been  made.  He 
gives  instructive  examples  of  the  manner  in  which  the  style  of  architecture 
imported  from  stable  lands  into  earthqnake-shaken  areas  have  been  modified, 
and  new  styles  introduced  designed  to  resist  destruction  by  seismic  shocka  The 
practical  applications  of  the  science  of  seismology  are  indeed  hy  no  means  the  least 
important  of  the  many  interesting  facts  dealt  with  in  the  book. 

esncBAL.- 

Honour  to  Sir  John  Murray. — The  Council  of  the  American  Geographical 
Society  of  New  York  have  awarded  the  Cullum  Geographical  Medal  to  Sir  John 
Murray,  in  recognition  of  his  many  distinguished  services  in  the  cause  of  science. 
The  medal  bears  the  inscription,  "  Awarded  to  Sir  John  Murray,  k.o.b..  Naturalist, 
Deep-sea  Explorer,  Oceanographer,  Editor  of  *  Challenger  Beports.’  nnoccxcix.” 
At  the  request  of  the  American  Geographical  Society  the  medal  will  be  presented 
to  Sir  John  Murray  by  the  American  Ambassador  at  a  meeting  of  the  Royal 
Geographical  Society. 


*  *  Seismology.’  By  John  Milne,  f.b.s.  London :  Kegan  Panl,  Trench,  Tr&bner  & 
Co.,  Ltd.  1898. 
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Commander  F.  G.  Uondas,  R.H. 

We  regret  to  record  the  death  of  CommaDder  F.  O.  Dundas,  well  known  to  our 
readers  for  his  pioneer  work  in  East  Africa,  especially  in  connection  with  the 
navigation  of  the  Jub,  which  he  ascended  with  a  light-draught  steamer  for  tne 
first  time  since  the  date  of  Baron  von  der  Decken’a  unfortunate  expedition.  The 
deceased  officer  entered  the  navy  in  1860,  and  after  serving  in  various  ships  in 
the  Mediterranean  and  elsewhere,  was  appointed  to  the  command  of  the  Fervtn\ 
on  the  coast  of  England  in  1874.  He  suheequently  commanded  the  Mallard  on 
the  west  coast  of  Africa,  and  afterwards  served  in  harbonr  ships  and  in  the  coaat- 
gxurd.  In  1890  he  retired  with  the  rank  of  commander,  and  in  the  following  year 
was  appointed  commissioner  and  principal  naval  officer  to  the  British  East  Africa 
Company.  Before  exploring  the  Jub,  be  had  in  this  capacity  done  useful  work  by 
the  ascent  cf  the  Tana  to  Mount  Kenya.  In  1893  he  became  superintendent  of 
marine  in  the  Niger  Coast  Protectorate,  and  afterwards  held  the  post  of  naval 
adviser  to  the  Chinese  Government 


Dr.  0.  W.  Leitner. 

The  well-known  Oriental  scholar  and  linguist,  Dr.  6.  W.  Leitner,  died  from 
pneumonia  at  Bonn,  on  March  22  last.  Although  subordinated  to  his  other 
pursuits,  his  services  to  geography  were  by  no  means  inconsiderable;  his  know¬ 
ledge  of  the  wild  frontier  districts  between  India  and  Afghanistan  being  particularly 
extensive,  afid,  before  recent  events  had  thrown  open  those  regions  to  a  wider  circle 
of  inquirers,  perhaps  unrivalled.  Gottlieb  William  Leitner  was  bom  at  Budapest  in 
1830,  and  educated  at  Constantinople,  Brussa,  and  King’s  College,  London.  During 
the  Crimean  war  he  acted  as  first-class  interpreter  to  the  British  Commissariat,  and 
afterwards  became  lecturer  and  eventually  professor  of  Arabic  at  King’s  College. 
A  few  years  later  he  went  out  to  India  as  principtl  of  the  Government  college  at 
Lahore,  and  soon  became  warmly  interested  in  the  extension  of  education  among 
the  natives  of  the  Punjab,  where  he  succeeded  in  founding  the  Punjab  University, 
besides  doing  much  in  other  ways  for  the  cause  of  education.  In  1866  he  was 
entrusted  by  tbo  Punjab  Government  with  a  mission  beyond  the  North-West 
frontier,  which  he  carried  out  with  success,  the  results  being  published  asaGuvera- 
ment  memoir.  His  experiences  at  this  time  are  also  embodied  in  a  subsequent 
work  entitled  *  Dsrdistan  in  1866, 1886,  and  1893.’  On  his  return  from  India,  be 
founded  an  Oriental  institute  at  Woking.  Dr.  Leitner’s  studies  embraced  a  wide 
range  of  subjects,  and  be  is  said  to  have  been  conversant  with  over  twenty-five 
languages. 


Mr.  0.  K  T.  Smithson. 

We  greatly  regret  to  announce  the  death,  on  April  10,  from  pneumonia  follow¬ 
ing  influenza,  of  the  Secretary  of  the  Tyneside  Geographical  Society,  Mr.  G.  E.  T. 
Smithson.  Mr.  Smithson,  who  was  a  Newcastle  merchant  much  occupied  with 
business  affairs,  devoted  a  very  large  part  of  his  time  to  the  management  and 
development  of  the  Geographical  Society,  which  he  had  been  largely  instrumental 
in  founding.  In  1887,  when  the  suggestion  was  put  forward  that  a  geographical 
society  might  be  started  in  Newcastle,  Mr.  Smithson  was  the  first  to  give  his 
enthusiastic  support  to  the  proposaL  It  is  mainly  to  bis  energy  that  the  great 
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aucceu  of  the  society  and  its  strongly  practical  character  are  due.  Originally 
established  in  small  rooms,  the  society  was  enabled  in  1890  to  purchase  the  old 
Presbyterian  church  at  Bsrras  Bridge,  which  was  converted  into  a  geographical 
institute,  and  here  the  leading  travellers  and  explorers  have  lectured  to  large 
audiences.  Mr.  Smithson  was  well  known  at  the  meetings  of  the  British  Associa¬ 
tion,  which  he  rarely  failed  to  attend,  and  always  took  an  active  part  in  the 
committee  of  Section  E  (Geography).  He  was  also  much  interested  in  promoting 
relations  between  the  Royal  Geographical  Society  and  the  provincial  societies. 
His  death  will  be  a  serious  loss  to  the  society,  which  was  so  largely  a  reflex  of 
his  personality,  and  to  the  cause  of  geography  in  the  north  of  England. 


CORRESPONDENCE. 

The  Canadian  Rockies. 

On  reading  Prof.  Norman  Collie’s  paper,  “  Exploration  in  the  Canadian  Rockies,” 
printed  in  the  current  number  of  the  Oeographical  Journal,  I  notice  that  Mr.  Q.  P. 
Baker,  in  commenting  on  that  paper,  refers  to  my  own  travels,  in  1859,  in  the 
same  regions,  and  remarks,  “  It  is  very  difficult  indeed  to  determine  exactly  where 
he  (Lord  Sonthesk)  was ;  but,  roughly  speaking,  he  must  have  been  in  the  neigh¬ 
bourhood  of  the  heiulwaters  of  the  Athabasca,  journeying  south  to  the  Bow  valley 
in  a  second  parallel  valley  to  the  main  range.” 

I  believe  that  this  will  prove  to  have  been  the  case,  and  my  son,  whose 
Australian  explorations  have  recently  been  submitted  to  the  Royal  Geographical 
Society,  has  come  to  a  similar  conclusion — having  applied  the  skill  he  possesses  in 
laying  down  routes  to  laying  down  mine  on  Prof.  Collie’s  map,  using  data  supplied 
in  my  journal,  as  embodied  in  *  Saskatchewan  and  the  Rocky  Mountains,’  and  in 
the  memory-sketch  there  (p.  234),  in  preparing  which  I  had  the  advantage  of 
some  ud  from  Dr.  Hector,  a  few  years  subsequent  to  my  journey.  My  son  thinks 
that  the  stream  named  on  Prot  Collie’s  map,  *'  Jonas  creek,”  may  very  probably 
be  that  headwater  of  the  Athabasca  which  was  known  to  me  as  ”  Medicine  Tent 
river”  (*  Sask.,’  p.  193).  If  so,  my  entry  to  its  valley  might  have  been  made  near 
the  junction  of  Prof.  Collie’s  *'  Poboktan  creek ;  ”  the  flne  mitre-peaked  mass  of 
”  black  slaty  rock,”  which  I  named  Mount  Lindsay  (‘  Sask.,’  p.  193),  being  on  my 
right  as  I  descended  a  precipitous  steep  to  gain  the  valley  of  the  larger  stream. 
The  point  marked  “  Jonas  pass,”  might  well  represent  (or  lay  near)  the  route  I 
followed  in  crossing  the  divide  into  the  Saskatchewan  watershed. 

Near  that  point  my  men  and  I  erected  a  cairn  on  the  top  of  an  isolated  hill  of 
no  great  height  (‘Sask.,*  p.  196).  Referring  to  its  position,  I  afterwards  wrote, 
"  There  are  two  mun  valleys,  .  .  .  the  former  running  north-west,  the  other  south¬ 
east  ;  the  Medicine  Tent  river,  an  Athabasca  headwater,  running  down  the  flrst, 
the  North  river,  a  Saskatchewan  headwater,  going  down  the  second ;  the  hill  on 
which  we  placed  the  monument  standing  exactly  at  the  central  point  where  the 
two  descents  divide  ”  (‘  Sask.,’  p.  221).  Here  I  may  incidentally  mention  that  when 
my  eldest  son  was  travelling  in  America  a  few  years  sgo,  he  met  at  Banff  .(in  the 
Rockies)  a  gentleman  (whose  name  he  has  forgotten)  who  told  him  he  had  recently 
been  among  the  mountains,  and  had  seen  ”  Sontbesk’s  cairn.” 

At  p.  363  of  the  Geographical  Journal,  Mr.  Wilcox  states  in  his  paper  that 
“  even  the  Stony  Indians  . . .  know  little  of  this  river  (North  Fork),”  as  they  do 
not  visit  that  part  of  the  country,  believing  that  one  of  their  tribe  was  “destroyed 
by  an  evil  s^Hiit.”  Whatever  the  reason,  the  whole  district  near  the  Medicine  Tent 
river  seemed  to  be  utterly  unfrequented,  the  only  trace  of  a  camp  that  we  noticed. 
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during  many  days,  being  a  faint  veatige,  which  one  of  my  men  (Klyne,  a  Freoeh 
half-breed)  supposed  to  mark  a  viiit  to  those  parts  made  by  his  uncle,  some  thirty 
years  before.  Owing  to  that  seclusion,  the  ralleys  on  either  side  of  my  cairn  were 
swarming  with  wild  sheep,  which,  if  not  exactly  tame,  showed  no  signs  of  having 
been  much  disturbed. 

The  explorers  of  this  district  have  generally  entered  it  from  the  south  and 
travelled  northwards.  In  my  own  case  the  process  was  reversed,  for,  follosring  the 
advice  of  Hr.  Moberly,  of  the  Hudson  Bay  Ck>mpany’s  service,  1  “  tracked  up  the 
McLeod  river,”  and  thence  westward  into  the  mountains  some  way  to  the  south  of 
**  Jasper’s  House.”  **  The  highest  peaks,  he  (Mr.  Moberly)  informed  me,  roee  near 
the  point  at  which  I  should  in  that  case  enter ;  and  southwards  thence  to  the  head 
of  the  south  Saskatchewan  there  extended  about  a  ten  day^  march  of  country, 
which,  as  he  believed,  no  European  had  ever  seen  ”  (‘  Sask.,*  p.  167).  In  my  journal 
I  afterwards  refer  to  the  fact  that  Indians  do  not  frequent  that  district :  **  Perhaps 
superstitious  reasons  may  keep  them  away,  as  the  name  Medicine  Tent  river  indi¬ 
cates  magic  and  mystery.  I  am  the  first  European  who  has  visited  this  valley  ’* 
<‘8ask.,’  p.  201). 

One  further  remark  may  not  be  out  of  place.  Among  the  many  drawings  and 
descriptions  of  Rocky  Monntiun  scenery  in  the  upper  Saskatchewan  and  Athabasca 
regions,  it  has  surprL^  me  to  find  no  record  or  mention  of  the  singular  and 
magnificent  mountains  seen  by  me  in  the  country  that  probably  lies  to  the  east  of 
Prot  Collie’s  “Jonas  pass.”  Unlike  the  mountiuns  of  the  Medicine  Tent  valley, 
those  1  refw  to  bore  the  character  of  vast  monnds  of  dSbru  crowned  by  enormoas 
parallelograms  of  rock  with  perpendicular  ndes  some  2000  to  3000  feet  high. 
Mount  Dalhousie  (the  frontispiece  of  my  book)  is  one  of  these,  but  its  summit 
showed  a  more  castellated  and  broken  formation  than  that  of  other  mountains 
subsequently  seen  in  the  neighbourhood,  one,  in  particular,'*  resembling  an  immense 
square  block  of  masonry,  placed  on  the  summit  of  a  vast  mound  with  gradual  slopes, 
like  an  altar  rused  by  giants  of  old  to  some  of  the  extinct  gods  ’’  (*  Sask.,*  p.  223). 

SOUTHISX. 

April  13,  1899. 

Hannibal’s  Pass. 

It  is  with  regret  and  a  certain  diffidence  that  I  find  myself  compelled  to  dissent 
on  a  point  relating  to  the  Alps  from  the  conclusions  of  my  most  indefatigable  and 
learned  friend,  the  Rev.  W.  A.  B.  Coolidge.  His  local  and  historical  knowledge  of 
the  chain,  and  more  particularly  of  the  Western  Alps,  is,  as  he  has  reminded  your 
readers,  unrivalled  in  Europe.  Yet  I  cannot  but  believe  that,  on  further  reflection, 
Mr.  Coolidge  will  agree  with  Mr.  Westlake  and  myself  that  for  any  profitable  dis¬ 
cussion  of  this  old-world,  but  not  wom-ont,  problem  of  “  The  Pass  of  Hannibal,” 
something  more  is  required  than  a  thorough  acquaintance  with  the  localities  and 
the  classical  texts.  Surely,  if  we  do  not  mean  to  waste  our  time,  as  so  many  have 
done  before  us,  we  must  bring  to  the  task  historical  insight  as  well  as  historical 
industry.  We  must  remember  that  the  “  texts  ”  were  once  the  products  of  human 
beings.  We  must  exercise  our  imagination  so  far  as  to  realize  who  the  authors 
were,  what  were  their  characters,  and  what  the  conditions  in  which  they  lived 
and  wrote.  Thus  only  shall  we  be  able  to  form  an  opinion  as  to  what  conduct  may, 
and  what  may  not,  reasonably  be  imputed  to  them.  We  shall  further,  using  still 
the  same  method,  be  in  a  better  position  to  decide  what  hypotheses  are,  and  what 
are  not,  compatible  with  all  we  know  of  the  characteristic  energies  of  the  Roman  race. 

If  we  set  aside  the  text  of  Yarro,  there  is  little  difficulty  in  making  the  Mont 
Genivre  fit  the  requirements  of  Livy.  It  is  not  “  impossible,”  like  the  Little 
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St  Bernard.  So  far  I  am  quite  at  one  with  Hr.  Coolidge.  But  he  does  not  venture 
to  set  aside  Varro,  and  I  must  ask  students  to  observe  carefully  to  what  a  curious 
treatment  of  the  Roman  author’s  simple  sentence  he  is  forced  to  resort  in  order  to 
introduce  any  doubt  as  to  its  meaning.  For  clearness’  sake  let  me  quote  once  more 
Varro’s  catalogue  of  the  passes 

“  UnOf  qujB  est  juxlk  mare  per  Ligores, 

“  Altera,  qn&  Hannibal  transiit, 

**  Teriia,  qu&  Pompeiua  ad  Hitpanien!>e  helium  profectus  est, 

“  Quarto,  quft  Hasdmbal  de  Qallik  in  Italiain  venit, 

“Quinta,  quie  quondam  a  Graacis  posse: sa  est,  quie  exinde  Alpes  Gracia; 
appellantur.” 

This  passage,  as  Mr.  T.  W.  Arnold,  in  his  valuable  and  impartial  summary  of 
the  whole  argument  (‘The  Second  Punic  War:’  Macmillan,  1886),  has  clearly 
perceived,  is  the  substantial  base  of  my  argument.  Mr.  Coolidge,  it  is  true,  terms 
it  “baseless;”  but  the  expression,  in  this  conjunction,  it  would  seem,  is  “of  little 
meaning,  though  the  words  are  strong.” 

For  what  has  Mr.  Coolidge  to  offer  by  way  of  serious  reply  to  my  argument  ? 
He  writes,  “  It  is  only  a  theory  that  the  passes  mentioned  by  Varro  ...  are  given 
in  topographical  order.”  It  is,  on  the  contrary,  I  submit,  the  only  reasonable  inter¬ 
pretation.  For  what  does  any  other  theory  assume  ?  That  a  Roman  general  who 
had  himself  conducted  campaigns  in  the  Western  Alps,  a  Roman  scholar  whose 
reputation  was  that  of  “  veterum  omnium  doctissimus  ”  (Varro  was  both),  framed 
his  sentences  either  with  childish  clumsiness  and  carelessness,  or  with  the  intent  to 
mislead,  and  set  a  puzzle  for,  posterity.  Nor  is  the  need  of  this  perverse  assumption 
the  only  difficulty  in  Mr.  Coolidge’s  way.  He  cannot  but  admit  that  Yarro’s  first 
and  fifth  pass,  the  Cornice  and  the  Little  St.  Bernard,  are  in  topographical 
order.  He  will  hardly,  I  imagine,  care  to  argue  against  the  conclusion,  generally 
accepted  on  weighty  grounds,  that  the  pass  crossed  by  Pompey  was  the  Mont 
Genivre.  Varro,  he  must  probably  allow,  mentions  the  Mont  Gendvre  also  in  its 
proper  topographical  order.  His  only  doubtful  passes,  then,  are  the  second  and 
fourth.  Further,  we  have  Pompey’s  own  statement,  in  a  letter  to  the  Senate 
(Sallust,  ‘Hist.,’  lib.  iii.),  that  he  took  a  different  pass  from  Hannibal’s.  How,  then, 
can  Hannibal  have  crossed  the  Mont  Genevre  ?  Pompey’s  allusion  to  Hannibal's 
pass  is  interesting  as  showing  how  well  ascertained  it  was  considered  to  be  at 
that  date. 

Students,  therefore,  who  are  content  to  follow  Mr.  Coolidge,  have  to  believe  that 
Varro,  the  encyclopaedist  and  librarian  of  Rome  in  the  days  of  Caesar,  was  not  only 
loose  in  bis  statements,  but  also  wrong  in  his  facts. 

Enough  on  this  crucial  point.  I  must  turn  to  a  subsidiary  matter.  Mr.  Coolidge 
has  a  right  to  urge  that,  apart  from  the  text  of  Varro,  the  evidence  of  the  use  of 
the  Mont  Cenis  (or  some  pass  from  the  Dora  Riparia  valley  to  that  of  the  Arc)  by 
the  Homans  is  “inconclusive.”  It  is  so  to  this  extent :  we  possess  no  direct  proof 
from  monuments  or  documents.  It  is  arguable  that  Caesar’s  short  cut,  when  he 
hurried  to  intercept  the  Helveti’,  was  not  by  way  of  the  Maurienne  (see  Alpine 
Journal,  No.  81).  But  we  have  proof  that  a  pass  in  this  direction  was  in  constant 
use  as  early  as  the  sixth  century,  and  bad  by  that  date  superseded  the  Mont 
Genivre  as  the  main  road  between  France  and  Italy. 

In  order  to  prevent  this  diacuseion  from  drifting  into  disputable  details,  I  will 
not  repeat  here,  or  even  on  the  present  occasion  ask  your  readers  to  attach  any 
weight  to,  the  arguments  drawn  from  the  writings  of  earlier  and  local  writers  which 
I  cited  in'  the  Alpine  Journal  (No.  81)  as  supplying  indications  of  the  existence 
of  a  read  over  the  Mont  Cenis  in  Roman  times.  For  my  present  purpose,  I  am 
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satisfied  if  1  csn  show  that  there  was  constant  interconrse  between  Susa  and  the 
Maurienne  in  the  sixth  century.  The  inference  I  am  content  to  leave  to  the 
common  sense  of  geographers.  Our  authority  for  the  communications  across  this 
part  of  the  Alpine  chain  at  that  date  does  not  seem  open  to  any  reasonable  question. 
It  is  a  papal  bull.  In  volume  sixteen  of  the  Qallia  ChrisUafut,  students  will 
find  the  legend  of  the  foundation  of  the  See  of  the  Maurienne,  as  well  as  its  early 
history.  In  the  middle  of  the  sixth  century,  Tigris,  a  pious  lady  of  the  Maurienne, 
was  tn  the  habit  of  receiving  strangers  and  pilgrims.  Amongst  her  guests  were 
a  company  of  Scottish  palmers  from  the  Holy  Land,  who  fired  the  good  lady’s 
imagination  by  tales  of  where  the  relics  of  St.  John  the  Baptist  were  to  be  found 
to  such  good  purpose  that  she  set  off  for  the  East,  and  succeeded  in  recovering 
a  thumb  and  depositing  it  in  a  church  on  the  spot  since  known  as  St.  Jean  de 
Maurienne.  Gontran,  King  of  Burgundy,  thereon  founded  a  bishopric  of  the 
Maurienne  (a.d.  562).  This  date  is  generally  accepted.  So  far  the  legend  told  at 
length  in  a  tenth-century  MS.,  preserved  in  the  National  Library  at  Paris,  and  con¬ 
temporaneously  by  Gregory  of  Tours  in  bis  *  De  Glorik  Martyrum,’  e.  13.*  After 
A.D.  562  we  come  on  more  solid  ground.  In  a.d.  596  Gregory  the  First  addressed  to 
Theodoric,  King  of  Burgundy,  and  Theodebert,  King  of  Austrasia,  a  Bull  complain¬ 
ing  that  the  See  of  Turin  had  been  materially  curtailed  and  injured  by  the  estab¬ 
lishment  of  the  Maurienne  bishopric.  It  would  seem  that  the  valley  of  the  Arc  had 
been  under  the  ecclesiastical  jurisdiction  of  Turin  till  the  latter  part  of  the  sixth 
century,  and  that  subsequently  Suss  came  under  the  bishopric  of  the  Maurienne. 
Anyhow,  the  papal  remonstrance  failed  to  have  any  effect,  and  130  years  later  we 
find  the  great  monastery  of  Novalese  founded  with  the  consent  "  pontificum  et 
clericorum  nosttorum  Mauriennatss  et  Segusinss  civitatum,”  and  that  the  same 
bishop  was  enthroned  in  the  churches  of  St.  John  the  Baptist  of  the  Maurienne,  and 
our  Lady  of  Susa. 

It  can  hardly  be  needful  to  point  out  the  importance  of  these  records  for  my 
purpose.  They  indicate  a  long-established  and  frequent  ute  of  one  or  more  of  the 
passes  connecting  the  valleys  of  the  Arc  and  the  Dora  Riparia  at  an  early  period. 
In  my  opinion,  however,  such  documentary  evidence  as  we  possess  on  this 
matter  is  not  essential.  It  is  surely  hard  to  believe  that  one  of  the  principal  and, 
from  the  East,  most  conspicuous  gaps  in  the  Western  Alps,  where  the  chain  sinks 
into  broad  and  rich  pastures — the  Alpes  in  Cenisio  of  early  documents — was  unknown 
to  the  neighbouring  tribes.f  It  is  wholly  inconceivable  to  me  that  the  praetkaUe 
pass  which  from  Carlovingian  times  onwards  has  been  the  most  frequented  in  the 
Western  Alps — a  pass  lying  within  a  morning’s  walk  of  a  flourishing  Roman  town 
(how  flourishing  Susa  was  is  amply  shown  in  Mommsen’s  ’Corpus  Inscriptionum,’ 
vol.  V.) — was  undiscovered  and  unuied  by  its  inhabitants.  Such  a  supposition,  I 
venture  to  think,  is  entirely  contrary  to  the  genius  of  the  Roman  race.  Neither 
the  silence  of  the  surviving  Itineraries  as  to  the  Mont  Genis  (and  its  variations), 
nor  the  failure,  up  to  the  present  time,  of  local  antiquarians  to  produce  any  mile¬ 
stones  from  it,  can  overcome,  or  even  shake,  my  conviction  on  this  point.  No 
doubt  for  some  centuries  the  Mont  Genirre  was  the  main  high-road  over  tbs 
Western  Alps.  But  that  there  was  no  known  passage  to  the  valley  of  the  Arc  is 
more  than  I  can  believe. 

I  am  quite  prepared,  however,  to  be  told  that  I  place  inoagination  in  the  place  of 
fact ;  that  all  I  prove  thereby  is  that  I  have  not  the  frame  of  mind,  or  the  method, 

*  See  also  the  ‘  Eclaircissements  et  Observations,’  pp.  399-407,  of  Bordier’s  edition 
of  the  works  of  Gregory  of  Tours.  Paris :  Benould  &  Cie.,  1857. 

t  Simler  has  some  very  sensible  and  apposite  remarks  bearing  on  this  point  in  the 
chapter  on  Passes  in  his  ‘  Do  Alpibns  Conunentarins,’  a.d.  1574.  < 
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requiiitfl  to  render  ray  opinion  of  any  value  on  a  matter  proper  to  antiquarians. 
Possibly,  however,  my  experience  as  a  traveller  has  given  me  one  advantage  over 
some  more  learned  disputants.  I  can  refer  to  a  parallel  case.  Substituting  Russians 
for  Romans,  the  Caucasus  is — or  rather  has  l^en  during  the  last  half-century — 
very  much  in  the  position  of  the  Alps  at  the  beginning  of  our  era.  Besides  the 
great  high-road,  there  are  several  passes  over  the  chain  not  furnished  with  stations 
or  verst-posts,  or  indicated  in  general  maps  of  the  empire,  yet  well  known  locally 
and  freely  used.  There  are  also  passes  which  Russian  forces  have  traversed  which 
have  not  been  converted  into  roads.  I  may  cite  as  specific  instances  of  each  class 
the  Klukhor  and  the  Marukh  (see  Petermann’s  Mitteilungen,  No.  12,  1898,  with 
regard  to  the  latter  pass). 

After  all,  the  possibility  of  Hasdrubal  having  crossed  the  Mont  Cenis  does  not  in 
any  way  depend  on  the  date  of  the  estaUishment  of  a  high-road  over  it  by  the  Romans 
or  their  successors.  Nature  made  the  pass,  and  since  the  mountains  were  brought 
forth  there  has  been  a  practicable  gap  in  them  at  this  spot  ready  for  human  use. 

Before  leaving  this  branch  of  the  subject,  the  claims  of  the  Mont  Cenis  to  have 
been  a  Roman  pass,  I  may  refer  students  to  a  monograph  of  sixty  pages  by  Prof. 
Dr.  Osiander,  *  Der  Mont  Cenis  bei  den  Alton  ’  (Cannstatt,  1897),  which  contuns  all 
— and  much  more  than  all — ^that  can  properly  be  urged  in  support  of  the  antiquity 
of  the  pass.  The  learned  writer,  while  citing  a  mass  of  interesting  authorities, 
seems  to  me  to  pervert  the  well-known  classical  texts  in  a  quite  inadmissible 
fashion  in  order  to  force  them  into  accordance  with  his  own  views.  In  my  opinion 
he  has  injured  a  good  case  by  unsound  arguments,  and  I  am  sorry  to  have  him  for  a 
supporter  on  this  point.  On  the  main  question,  however,  we  are  at  variance.  He 
conducts  Hannibal  over  the  Mont  Cenis. 

In  his  second  comment  on  Mr.  Westlake’s  note,  Mr.  Coolidge  has  been  somewhat 
hasty,  and  has  consequently  misunderstood  the  argument.  “The  Pass  of  the 
Argentiire”  is  obviously  used  by  Mr.  Westlake  (as  it  was  used  by  Brockedon  in 
his  classical '  Passes  of  the  Alps ')  as  a  term  covering  all  the  part  of  the  route  that 
lies  in  the  mountains  down  to  the  point  where  it  quits  them.  San  Dalmazzo  lies 
“  at  the  foot  ’’  of  the  pass  in  the  same  sense  that  Chiavenna,  Bellinzona,  Domo 
d’Ossola,  and  even  Verona  are  said  to  lie  at  the  foot  of  the  Alpine  passes.  Mr. 
Coolidge  himself  (‘  Alpine  Guide,’  chap.  1,  rte.  a.)  describes  San  Dalmazzo  as  “  a 
large  village  at  the  very  foot  of  the  mountains.”  The  “  rich  plains  ”  referred  to  by 
Mr.  Westlake  are  those  that  lie  parallel  with  the  mountains  between  Borgo  San 
Dalmazzo  and  Turin,  a  distance  of  60  miles.  His  point,  of  course,  is  that  these 
afford  space,  and  the  7  miles  of  plain  between  Rivoli  and  Turin  do  not,  for  the 
succesnve  incidents  described  by  the  historians. 

Mr.  Coolidge’s  reference  to  Prof.  Fuchs’  “  small  tractate  ”  also  requires  some 
correction.  That  closely  printed  volume  of  152  pages  is  “based  on  personal 
investigations  on  the  spot  ”  as  regards  the  Mont  Gen^vre.  But  I  can  find  in  it  no 
sign  that  the  author  has  considered  the  text  of  Yarro,  or  has  ever  visited,  or  even 
heard  of,  the  Col  de  I’A^entiire  (which  he  calls  on  his  map  the  Col  della  Madda- 
lena);  while  so  far  is  he  from  “having  a  full  knowledge  of  all  the  (modem) 
literature,”  that  he  has  not  referred  to  Prof.  Schiller’s,  Mr.  T.  W.  Arnold’s,  or  my 
own  writings  •  on  the  subject  Moreover,  he  constantly  speaks  of  “  the  English  ” 
coUectively  as  partisans  of  the  Little  St.  Bernard,  as  if  the  late  Mr.  Ball,  Mr. 
Bunbury,  and  Prof.  Bonney  had  never  expressed  the  contrary  view. 


•  ‘ Berliner  Philologisoher ’WoohenschTift,’  June,  1884;  ‘The  Second  Punic  War  ’ 
(Macmillan,  1886) ;  Alpine  Journal,  vole.  xi.  and  xiii.,  Nos.  81  and  93 ;  and  Proceedinge 
October,  1886. 
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I  have  not,  I  readily  admit,  Mr.  Coolidge’s  detailed  knowledge  of  the  more  ob¬ 
scure  passes  of  the  Western  Alps.  Bat  I  fail  to  see  that  a  complete  or  partial 
acquaintance  with  impossible  passes  is  any  additional  qualification  for  deciding 
which  of  the  possible  passes  was  used  by  the  Carthaginian  army.  Mr.  Goolidge's 
convictions  are  always  forcibly  expressed,  iuteresting,  and  worthy  of  full  considera¬ 
tion,  but  he  must  pardon  me  for  saying  that  they  do  not  present  themselves  to  me 
as  conclusive  for  the  rest  of  the  world.  I  have  myself  croesed  all  the  five  great 
passes  which  now,  as  in  Yarro’s  days,  unite  Gaul  and  Italy.  I  see  no  reason  to 
modify  the  opinion  I  came  to  sixteen  years  ago.  We  cannot  ourselves  prove  which 
pass  Hannibal  crossed ;  but  we  can  show  where  the  best  informed  Romans  of 
Ctesar’s  time  knew,  or  thought  they  knew,  him  to  have  crossed. 

Finally,  should  Mr.  Westlake,  or  any  other  reader,  accept  Mr.  Coolidge’s  in¬ 
vitation  to  refer  to  his  new  edition  of  the  *  Alpine  Guide,*  he  will,  I  think,  find 
much  comfort  and  support  in  the  following  sentences.  Mr.  Coolidge  there  writes 
(section  3,  rte.  a.,  Western  Alps):  “It  was  the  passage  of  Francis  I.  in  1515  with  a 
large  army  that  first  brought  the  Col  de  I’Argenti^re  into  historical  prominence.  It 
was  later  traversed  by  French  and  Spanish  armies  in  1692, 1710,  and  1744.  Napoleon 
ordered  a  road  to  be  made  over  it  bearing  the  proud  title  of  *  Route  Impdriale  de 
I’Espagne  en  Italic ;  ’  and  even  now  (though  that  project  has  not  yet  been  fully  carried 
out)  it  is  styled  the  road  ‘  from  Montpellier  to  Coni  *  (Cuneo).  It  is,  perhape,  the 
gentlest  and  easiest  pass  in  the  whole  of  the  Western  Alps,  and  has  been  compared 
to  the  road  between  Keswick  and  Ambleside.” 

It  follows  from  these  statements,  that  the  physical  features  of  the  country  are 
consistent  with  the  Roman  belief  that  the  Col  de  I’Argentidre  was  crossed  by 
Hannibal,  thpt  the  pass  is  the  most  natural  route  from  Spain  to  Italy  for  an  army 
and  that  several  armies  have  used  it,  meeting  on  the  way  with  adventures  and  diffi¬ 
culties  coinciding  in  a  very  remarkable  way  with  those  attributed  to  Hannibal  (see 
my  paper,  Alpine  Journal,  No.  81).  All  this  we  find  established  on  Mr.  Coolidge’s 
own  showing.  The  advocates  of  the  Col  de  I’Argentidre  could  hardly  have  hoped 
for  such  powerful  testimony  to  the  strength  of  their  case  from  a  sturdy  opponent. 

It  may,  perhaps,  be  agreeable  to  those  readers  who  are  familiar  with  the 
almost  fabulous  pertinacity  in  argument  which  characterizes  the  majority  of  the 
disputants  in  this  matter,  if  I  assure  them  that  I  do  not  propose,  under  any 
provocation,  to  intrude  my  own  views  on  their  patience  any  further  in  these  pages. 
An  English  writer  of  authority  has,  I  find,  been  lately  kind  enough  to  speak  of  my 
early  papers,  an  analysis  of  which  appeared  in  the  Society’s  Journal,  as  “  epoch- 
making  1  ”  So  handsome  a  compliment  may  possibly  justify  me  in  revising  and 
re-issuing  them  in  a  separate  form  at  some  future  date. 

Douglas  W.  Fbesbfield. 


Ophir. 

Though  Dr.  Schlichter  is  very  likely  right  in  his  contention  that  Ophir  was  not 
in  India,  I  venture  to  think  that  the  grounds  on  which  he  has  arrived  at  his  con¬ 
viction  will  scarcely  stand  examination.  Bearing  in  mind  what  we  know  as  to  the 
actual  facts  at  a  later  period  of  the  history  of  India,  it  seems  impossible  to  admit 
the  trustworthiness  of  Arrian’s  account  of  the  scarcity,  or  absence,  of  gold  in  those 
provinces  which  came  under  the  observation  of  Alexander  and  his  companions ; 
not  to  mention  that  Q.  Curtius  has  quite  a  different  story  to  tell.  We  read  that  a 
thousand  years  after  the  Greek  expedition,  Arab  conquerors  found  in  the  Panjab, 
and  in  that  very  capital  of  the  Malli  which  Alexander  so  gallantly  stmmed,  and 
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where  he  eo  nearly  loet  hii  life,  an  immense  treasure  of  gold  (gold-dust). 
Muhammad  hin  Qasim,  the  Arab  leader,  is  reported  to  have  sent  to  Ir&q  120 
millions  of  dirham*,  by  far  the  greater  part  of  which  must  have  been  derived  from 
the  spoils  of  Multan.  Another  account  puts  the  Multan  treasure  at  40  buhar,  a 
vague  measure  which  sometimes  meant  a  camel-load,  but  the  same  writer,  express¬ 
ing  the  amount  in  different  terms,  calls  it  2,397,600  mithqdl  (a  gold  coin  said  to 
weigh  li  dram).  We  may  make  large  allowance  for  Eastern  exaggeration  and  yet 
fairly  conclude  that  the  quantity  of  gold  found  in  this  one  temple  treasury  was 
enormous.  No  doubt  vast  changes,  economic  as  well  as  political,  may  occur  even 
in  Aaia  in  the  course  of  a  millennium,  but  we  cannot,  I  believe,  gather  either  from 
tradition  or  recorded  history,  anything  to  favour  the  supposition  that  gold  flowed 
into  India  in  abnormal  amount  in  the  interval  between  the  Macedonian  and  the 
Arab  invasions.  On  the  contrary,  the  facts  of  which  we  have  sufScient  evidence — 
the  absence  of  settled  and  vigorous  government,  the  frequent  invasions  and  harry- 
ings  of  the  regions  in  which  Multan  itself  formed  a  central  point,  during  the 
period  in  question — must  convince  us  that  the  accumulation  of  gold  where  it  was 
formerly  unknown  is  not  to  be  thought  of  as  possible. 

Not  much  can  be  gained  from  the  study  and  comparison  of  the  place-names 
involved  in  the  Ophir  controversy.  The  mysterious  port  or  region  is  called  in 
Genesis  Ophir,  and  in  later  books  of  the  Old  Testament  Ophir  (i  long).  The  LXX. 
transliterated  Of  up,  and  in  one  place  the  Alexandrine  Codex  has 

TM^apa.  The  last  variant  agrees  closely  with  Sofala,  but  equally  closely  with 
Slipdri,  north  of  Bombay,  an  emporium  of  great  antiquity,  which  was  flourishing 
centuries  before  Zimbabwe  came  into  existence,  supposing  Dr.  Schlichter’s  date 
for  the  latter’s  foundation  to  be  correct.  As  for  Lassen’s  identification  of  Ptolemy’s 
A$ipia  with  Ophir,  it  is  sufficient  to  recall  the  fact  that  Ptolemy  places  that  dis¬ 
trict  north  of  Patalene,  or  the  Indus  delta  region — that  is,  at  a  considerable  distance 
from  the  sea — to  put  it  out  of  the  question.  Any  place  in  Arabia  seems  to  be 
excluded  by  the  length  of  the  voyage,  which  is  postulated  as  a  condition  in  the 
controversy,  otherwise  Ophir  near  Sob&r,  in  the  province  of  Oman,  would  be  suitable, 
for  though  none  of  the  articles  mentioned  as  forming  part  of  Solomon’s  cargoes 
were  of  Arabian  production,  all  might  have  been  found  in  an  Arabian  port. 

Nor,  again,  can  anything  conclusive,  as  between  Africa  and  India,  be  derived 
from  a  consideration  of  the  Ungth  of  the  voyage.  Keeping  in  mind  the  fact  that 
the  navigation  of  the  time  was  still  in  the  stage  of  coasting  (Hippalus  being  still 
in  the  womb  of  the  distant  future),  it  is  clear  that  a  voyage  from  Ezion  Geber  to 
any  port  in  Southern  India  would  take  as  much  time  as  one  to  Sofala. 

I  venture  to  think  that  Dr.  Schlichter  should  apply  himself  to  the  refutation 
(if  that  be  possible)  of  Josephus’  express  statement  that  Solomon  sent  his  men 
**  to  the  land  that  was  of  old  called  Ophir,  but  now  the  A  urea  Chertonesus  which 
belongs  to  India ;  ”  and  should  also  take  into  consideration  the  fact  that  Coptic 
lexicographers  have  declared  “Ophir”  in  their  language  to  mean  India.  Very 
likely  Josephus,  though  learned,  was  not  profound  in  geography,  but  it  is  not  at 
all  improbable  that  he  had  inherited  a  truthful  tradition.  Also  both  he  and  the 
Copts  perhaps  spoke  of  India  much  as  people  used  to  speak  of  “  The  Indies,”  which 
might  or  might  not  include  India  proper.  At  all  events,’ if  Josephus  knew  any¬ 
thing  about  it,  Ophir  was  in  the  Malay  peninsula  or  thereabouts. 

M.  R.  Haio,  Major-General. 

April,  1899. 

P.S.— Dr.  Schlichter  is  quite  correct  in  saying  that  El  Mas’udi  mentions  Sjfala. 
He  speaks  of  it  in  connection  with  the  people  called  Wdq  Waq,  and  says  it  pro¬ 
duced  abundance  of  gold. 
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MEETINGS  OF  THE  ROYAL  GEOGRAPHICAL  SOCIETY, 
SESSION  1898-99. 

Eighth  Ordinary  Meeting,  March  27,  1899. — Sir  Clements  Markham, 
K.C.B.,  President,  in  the  Chair. 

Elkctioks.—  Alexander  d’Abaza ;  Andrew  Walker  Bell ;  C,  B.  S,  Cadellt ; 
Wm.  Young  Campbell ;  George  Drury  Coleman ;  George  Griffin  Body ;  William 
Mason. 

The  National  Antabctio  Expedition.  Mr.  L.  W.  Lokgstaff’b  Donation. 

After  the  statement  made  by  the  President  which  was  published  in  the  April 
number  of  the  Journal,  the  President  said :  We  are  honoured  this  evening  by  the 
presence  of  Lord  Lister,  President  of  the  Royal  Society,  who  will  wish  also  to  say 
a  few  words  on  the  munificence  of  our  associate. 

Lord  Lister  :  It  gives  me  peculiar  gratification  to  be  present  this  evening,  on 
which  the  President  of  the  Qeographicai  Society  has  made  an  announcement  which 
has  pleased  you  all  so  much.  The  Royal  Society  has,  of  course,  taken  a  deep 
interest  in  the  project  of  an  antarctic  expedition,  bnt  the  funds  at  her  disposal  fw 
scientific  purposes  are  but  slender,  and  she  has  been  able  to  do  not  much  in  that 
line.  The  Geographical  Society,  as  a  Society,  has  done  more,  and  your  President 
deserves  the  thanks  of  us  all  for  his  energetic  and  successful  efforts,  crowned  as 
they  have  been  by  the  acquisition  of  this  splendid  donation  you  have  heard  of.  A 
British  Antarctic  Expedition  is  now  assured,  and  the  disgrace  that  wonld  have  been 
attached  to  thif  country  if  she  had  not  risen  to  the  present  important  occaaion,  is 
prevented. 

I  need  hardly  say  how  deeply  grateful  all  of  us  feel  to  the  donor  of  this  great 
gift.  I  must  confess  that  it  is  to  me  a  matter  of  satisfaction  that  he  is  the  son  of 
a  distinguished  member  of  the  medical  profession.  I  don’t  know  whether  Lord 
Iveagh’s  magnificent  gift  to  the  Jenner  Institute  of  Preventive  Medicine  can  have 
had  any  influence  in  suggesting  to  Mr.  Longstaff  that  he  might  do  likewise.  We 
can  only  hope  that  donations  of  this  splendid  kind  for  the  furtherance  of  science 
will  be  abundant  in  the  future. 

We  cannot  expect  our  Government  to  do  very  much  for  us  in  the  aid  of  science ; 
but  so  long  as  we  have  such  donations  from  private  individuals,  science  will  get 
on  very  WelL  It  only  remains  now  to  endeavour  to  induce  the  Government  to 
aid  the  expedition,  the  full  expense  of  which,  whether  rightly  or  wrongly,  they 
did  not  feel  prepared  to  undertake. 

I  cannot  sit  down  without  congratulating  the  Geographical  Society  on  the 
splendid  success  they  have  attained. 

The  President  :  I  am  sure,  after  what  you  have  heard,  you  will  wish  to  pass 
a  cordial  vote  of  thanks  to  Mr.  Longstaff  for  his  munificent  gift,  and  yon  will  be 
glad  that  I  should  inform  him  of  your  vote. 

The  Paper  read  was : — 

“On  Kumatology.”  By  Vaughan  Cornish,  Esq. 
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AddiiUm  to  the  LibrtHTf. 

Bj  HUGH  BOBKBT  im.T.,  d.8o.,  LOtrariam,  B.G.8. 

Tn  following  nbbrarintiona  at  nonna  nnd  the  derired  from  them  ue 

employed  to  indioete  the  lonrae  at  ertiolee  from  other  pnblioetiona.  Qeogrephicel 
immee  era  in  eeoh  oera  written  in  foil:— 


A.  ■  AoedemT,  Acedemie,  Akedemie. 
Ann.  B  Anneu.  Annelee.  Annelen. 

B.  8  Bulletin,  BoUettino,  Boletim. 

Omn.  8  Oommerae,  OommeroieL 
O.  Bd.  8  Oomptee  Bendna. 
bdk.  8  Erdnnde. 

Q.  8  OeographT,  Gfoogrephie,  Geogrelle. 
Gea.  8  Geaellaoheft 
L  8  Inatitnte,  Inatitation. 
la.  8  Isyeatiye. 

J.  8  Jonrnel. 

If .  8  MitteUnngea. 


Mag.  8  Megeiine. 

P.  8  Prooe^inga. 

B.  8  Bond. 

Ber.  8  Mriew,  Beme,  Beriatn. 

B.  8  Society,  8^4t4,  Selakeb. 

Bitab.  8  Bitanngaberioht. 

T.  8  Trenaeotiono. 

V.  8  Yerain. 

Yerh.  8  Yerhendlnngen. 

W.  s  Wiaaenaoheft,  end  oomponnda. 
Z.  8  Zeitaohrift. 

Zep.  =  ZepiakL 


On  eooonnt  of  the  embignitr  of  the  worda  oetaao,  qaarto,  etc.,  the  aiie  of  booka  in 
the  liat  below  ia  denoted  by  me  length  end  breedtn  of  the  oover  in  inohea  to  the 
neereat  helf-inoh.  The  aiae  of  the  Journal  ia  10  x  6|. 


A  aelaetion  at  the  worka  in  thia  liat  will  be  noticed  alaewhere  in  the  **  JonrneL” 


SVSOPZ. 

Anatrie.  Z.  Ot$.  Erdk.  Berlin  S8  (1899) :  555-366.  Biehthofen. 

Die  nene  geologieche  Karte  Ton  Oeaterreicb.  Yon  F.  t.  Richthofen. 

Anatrie — Bnkorine.  Olobue  74  (1898) :  381-387.  Eormnaeki. 

Ana  dem  Gebirge  der  Bnkowine.  Lendachafls  nnd  Yegetationa-Skizzen.  Von  G. 
Frhrn.  t.  Honnuxaki.  With  Illuetrationt. 

The  illnatrationa  are  from  aketchea.  A  notice  appeara  in  the  Journal,  p.  529. 
Anatrie-Enngery— Oerpetkiena.  Benea. 

Jahrb,  Ungar.  Karpathen-V.  86  (1898):  121-143. 

Die  nene  Originalkerte  der  Hohen-Titra.  Yon  Franz  Denea. 

Anatrie-Enngery — Oerpethiena.  rileraaky. 

Jahrb.  Ungar.  Karpatken-V.  86  (1898)  :  30-91. 

Dea  Pieninen-Gebirge  nnd  aeine  Flora.  Yon  Dr.  Ferdinand  Filarazky. 

Aaorea.  Tour  d«  Monde  4  (1898):  625-636.  d’Bapegnet. 

Anx  ilea  A9oraa.  Per  M.  Pierre  d’Eapagnet  With  Uluttratiom. 
n«iv«n  Paninanla.  Deuttehe  Rundeehau  6. 81  (1899) :  193-206, 255-266.  Meinherd. 

Anf  Trenabelkanbehnatndien.  Von  Friedrich  Meinherd.  TFtth  Illu$tration$  and 
Map. 

Belginm.  Oldbu*  76  (1899) :  21-24.  Zellen. 

i^l,  eine  dentache  Stadt  in  Belgien.  Yon  Tony  Kellen.  I. 

Bnlgerie — Xonnteina.  8cotti$h  O.  Mag.  16  (1899) :  86-92.  — — 

The  Bila  Monntaina. 

Denmark — The  Sonnd.  Ldnnberg. 

Underaokningar  rorande  Oreannda  Djnrlif.  Af  Dr.  Finer  Lonnberg. — Meddelanden 
fru  Kongl.  Lendtbrukaatyrelaen.  No.  L  ar  1898.  (No.  43.)  Uppeala,  1898. 
Siae  9i  x  64,  pp.  78.  Map. 

An  eooonnt  of  the  biological  oonditiona  of  the  watera  of  the  Sonnd,  with  liata  of 
apedea 

England  end  Trenee.  Siitb.  A.  W.  Berlin  (1898) :  859-892.  Lehmann. 

Die  Amtliche  Hendelatatiatik  Englanda  nnd  Frankreicha  im  xriii.  Jahrhnndert 
Yon  Dr.  Frie^oh  Lohmenn. 
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Ivrope — OontinaBUl  Shelf.  Oedog.  Mag.  6  (1899) :  1&-18.  Spanear. 

Prof.  Hnll’a  ‘  Submerged  Platform  of  Weatem  Bnrope.'  Bj  Prof.  J.  W.  Spencer. 
Alao  letter  bj  Onmond  Fiaher,  pp.  56-57. 

Xnropa — Geodaay.  Waisa  and  Sehram. 

Publicationen  f&r  die  Internationale  Erdmeaaung.  Aatronomiaohe  Arbeiten  dec 
k.  k.  GradmeMonn-Borean  aoagefiihrt  unter  der  Leitong  dea  Hofratbea  Theodor 
T.  Oppolzer.  Naob  deasen  Tode  heranaeegeben  Ton  Prof.  Dr.  Eldmnnd  Weiaa  and 
Dr.  mbert  Sehram.  X.  Band.  L&ngenbeatimmnngen.  Wien :  F.  Tempaln,  1898. 

Size  12|  X  10,  pp.  286.  Pretenttd  by  the  K.  K.  Oradme$$ung»-Bureau  in  Wien. 
Containa  a  number  of  determinationa  of  time-intervala  between  important  continental 
oboerratoriee. 

Faroe  lalanda.  Die  Natur  47  (1898) :  519,  529,  543,  555,  567,  583.  Loranian. 

Die  Par>i^r.  Naoh  J.  Lomholt  in  “  Nord  og  Syd.”  Yon  A.  Lorenzen. 

Oarmany.  Olobue  75  (1899) :  89-96, 108-114, 143-149.  Tatznar. 

Die  Kuren  in  Oatprenaaen.  Von  Dr.  F.  Tetzner.  With  Map  and  lUuitratione. 

On  the  people  of  Bnaaian  Knrland  now  concentrated  on  the  long  narrow  aandapit  of 
the  Kuriaone  Nehmng. 

Garmany.  Bataal. 

Deutachland.  EinfOhrnng  in  die  Heimatknnde.  Von  Friedrich  Batzel.  Leipzig: 

F.  W.  Qrunow,  1898.  Size  7)  x  4^,  pp.  viiL  and  332.  Map$  and  lUuelratione. 
Priee  2«.  6d. 

The  author  writea  witli  the  object  of  deepening  the  knowledge  of  Germany  amount 
the  people  of  that  country,  and  he  minta  out  that  thia  can  only  be  done  aatiafactorOy 
by  demonatrating  how  oloaely  the  life  of  the  people  dependa  on  the  character  of  the 
lud. 

Germany— Alaaea.  Xanaa. 

L’Alaace  an  dix-aepti^me  si^le  an  point  de  vue  geographique,  biatorique,  admini* 
atratif,  economique,  aocial,  intellectuel  et  religieuz.  Par  Bodolphe  Beuaa.  Tome 
Deuxi^me.*  Paria:  E.  Bouillon,  1898.  Size  10  X  6),  pp.xii.  and  638.  Pr4eal6a. 
Germany — Commereial  Geography.  Gaatrall. 

Derelopment  of  Commercial,  Induatrial,  Mstfitime,  and  Traffic  Intereata  in  Germany, 
1871  to  1898.  Foreign  Office,  Miacellaneoua,  No.  490, 1899.  Size  10  x  6),  pp.  72. 
Price  l^d. 

Thia  ia  a  raluable  chapter  on  the  Commercial  Geography  of  Germany,  sketching 
the  great  atridea  of  adrance  which  have  been  made  aince  the  foundation  of  the  empire. 
Germany— Hiddanabe.  Glabu*  76  (1899) :  9-14.  SeidaL 

Spaltenbildnngen  and  Landverlnat  auf  Hiddensde.  Yon  H.  Seidel.  IFiifh  Map 
and  Ittnitrationt. 

On  the  loos  of  land  on  the  Baltic  island  of  Hiddenaee  on  the  west  side  of  Biigen. 

Germany — Meteorology.  — ; - 

Ergebniaao  der  Beobachtnngen  an  den  Stationen  IL  und  IIL  Ordnung  im 
Jabre  1898,  zugleich  Deutsches  Meteorologbches  Jehrbuch  fiir  1898_Beobachtangs- 
system  dea  Konineichs  Preusaen  and  benachbarten  Staaten. — Yeroffentlicbun^n 
des  k.  Preusaiachen  Meteorologiscben  Instituts  1898,  Heft  1.  Berlin :  A.  Aaner 
A  Go.,  1898.  Size  13i  x  10. 

Germany— Motaorolo^.  - 

Ergebniase  der  Beobachtnngen  an  den  Stationen  II.  und  III.  Ordnung  im  Jahre 
1894,  zugleich  Deutsches  Meteorologisches  Jahrbuch  fur  1894  beobachtangsaystem 
des  Konigraiobs  Preusaen  und  benachbarten  Staaten. — Yeroffentlichnngen  dee 
kiiniglich  Preusaiachen  Meteorologiscben  Instituts.  Herauagegeben  dnrch  deaaen 
Dlrektor  Wilhelm  Ton  Bezold,  1£94,  Heft  111.  Berlin :  A.  Asher  A  Co.,  1898. 
Size  1S|  X  10.  Map.  Preeented  by  the  K.  Preuieieehen  Meteorologieehen  Inetitutt. 

Oarmany — Bahlaewig.  Oiobue  76  (1899) ;  53-54.  - 

Die  Nationalit'atsTerhaltniase  in  Schleawig.  With  Map. 

The  map  shows  the  districts  in  which  Frisian,  Danish,  German,  and  both  German 
and  Danish  are  spoken. 

Oarmany — dilaaia.  Hallmaiin. 

Begenkarte  der  ProTinz  Schlesien.  Hit  erl&utemdem  Text  and  Tabellen.  In 
amtlichem  Auftrage  bearteitet  Ton  Prof.  Dr.  G.  Hellmaan.  Berlin :  D.  Beimer, 
1899.  Size  10^  x  7,  pp.  24.  Map.  Preeented  by  the  German  Meteardogical  Institute. 
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Hiitorie&L  Bay. 

Le  Roysame  de  Gottias  et  la  Prorince  dot  Alpes  Cotticnnes  d’ Aufj^^te  i  Diooletien. 

Par  B.  Key.  Grenoble:  A.  Gratier  A  Cie.,  1898.  Siae  9  x  6|  pp-  250.  Map$. 
Price  6«.  6d. 

Holland — Geology.  Cappelle. 

Mededeelingen  omtrent  de  Geologic  van  Nederland,  Verzameld  door  de  CommiMie 
voor  bet  Gwlogisch  Onderzoek.  No.  23.  Nienwe  Waarnemingen  op  bet  Neder- 
landaobe  DilnTiaalgebied,  voomamelijk  met  bet  oog  op  de  Kurteering  dezer 
terreinen.  Door  Dr.  H.  van  Oappelle.  Verbandelingen  der  k.  Akademie  van 
Wetenacbappen  te  Amsterdam.  (Tweede  Sectie.)  Deel  vi.  No.  2.  Amsterdam  : 

J.  Mailer,  1898.  Size  11  X  1\,  pp.  24.  Plate. 

Notes  on  tbe  boulder-clay  deposits  of  Holland. 

Hungrary.  Die  Natur  47  (1898):  505-509.  Woenig. 

Die  Pusstenflora  des  ungariscben  Tieflandes.  Stndisn-Skizzen  von  Franz  Woenig. 

4.  Die  Flora  der  Salz-Pussten,  Salzseen,  Salzlaohen,  und  der  Salzauswittemden  ^ 
Stellen  des  Bodens. 

leslanA  Z.  Gee.  Erdk.  Berlin  S3  (1898):  283-301.  Tboroddsen. 

Untersncbungen  in  Island  in  den  Jabren  1895  bis  1898.  Von  Dr.  Tb.  Tboroddsen. 

Italy.  - 

Suggestions  for  Development  of  British  Trade  with  Italy.  Foreign  Offloc,  Miscel¬ 
laneous,  Na  499,  1899.  Size  10  x  6},  pp.  20.  Price  l^d. 

Italy.  Magistm. 

Giovanni  Marinelli.  Le  Provincie  d’ltalia.  Provincia  di  Massa  e  Carrara  di 
Luigi  Filippo  de  Magistris.  Buma:  Societk  Editrioe  Dante  Alighieri,  1898. 
Size  8  X  5|,  pp.  20.  Preeented  hy  the  Author. 

Italy.  Baedeker. 

Italy.  Handbook  for  Travellers  by  Karl  Baedeker.  First  Part :  Northern  Italy, 
including  Leghorn,  Florence,  Ravenna,  and  routes  through  Switzerland  and  Austria. 
With  25  Maps  and  35  Plana  Eleventh  edition.  Leipsio :  Karl  Baedeker ;  Lon¬ 
don  :  Dulau  A  Go.  1899.  Size  6}  X  4|,  pp.  Ixiv.  and  540.  Price  8  marke.  Pre¬ 
eented  by  Meure.  Dviau  A  Co. 

Italy — Geology.  Atti  R.A.  Lined.  Rendiconti  7  (2  Sem.)  (1898):  326-330.  Lorenzo. 

I  grandi  laghi  pleistooenici  delle  falde  del  Vulture.  Nota  preliminare  di  G.  De 
Lorenzo. 

Mediterranean.  Ann.  Hydrographiquee  (_1S98):  35-37.  Orenet. 

Remarqnes  sur  le  regime  des  vents  de  la  cote  Nord  do  la  Mediterran^.  Par  M. 
Victor  Grenet. 

Mediterranean— Alboran.  [Ludvig  Salvator.] 

Albotan.  Prag:  H.  Mercy  Sohn,  1898.  Size  13  x  10),  pp.  viiL  and  90.  Mape 
and  lUuetrtUione.  Preeented  by  the  Archduke  Ludwig  Salvator. 

H  I  H.  the  Archduke  Ludwig  Salvator  oboerves  in  his  preface  that  probably  -no 
island  in  the  world  is  seen  by  so  many  and  visited  by  so  few  as  Alboran.  The  island, 
which  carries  an  important  lighthouse,  lies  100  miles  east  of  Gibraltar,  midway  between 
tbe  ooasts  of  Spain  and  Marocoa 

Mediterranean — Lampedusa.  Magistris. 

La  pesoa  delle  spugne  nel  mar  di  Lampedusa  durante  I’anno  1896.  [L.  F.  de 
Magistria]  (Estratto  dal  Giomsle  Italiano  di  Pesca  e  Aoqui-ooltura,  N.  1. — 1898.) 
Size  10  X  7,  pp.  [4].  Preeented  by  the  Author. 

Norway.  Dahl. 

Botaniske  nnders^gelser  i  8#ndfjords  ng  Nordfjords  fjorddistrikter  i  1896-97.  Af 
Ove  Dahl.  Ghristiania,  1898.  Size  9}  x  6^,  pp.  72. 

Norway.  Opponheim. 

New  Glimbs  in  Norway.  An  Account  of  some  Ascents  in  the  Sondmore  District. 
By  E.  G.  Oppenheim.  Illustrated  by  A.  D.  McGormick,  and  from  Photographs. 
London :  T.  Fisher  Unwin,  1898.  Size  8^  x  6,  pp.  z.  and  258.  Price  le.  6d. 
Preeented  by  the  Publieker. 

Describes  mountaineering  exploits  which  carried  the  author  and  his  friends  into 
some  of  the  still  almost  unvisited  parts  of  Norway. 

Norway  and  Sweden.  Queetione  Dipl,  et  Colon.  5  (1898):  409-412.  Koht. 

Norvbge  et  SuMe.  Par  Halvdan  Koht. 


GIOGRAPHICAL  LlTERATUSl  OF  THE  MONTH. 


557 


BnsMft.  G/obM  76  (1899) :  130-132.  Hahru^. 

Oab  68  einst  Wilder  in  der  Kalmuckensteppe  ?  Yon  Prof.  Dr.  A.  Nehring. 

A  discussion  of  the  probable  existence  of  woods  in  the  Kslmuk  steppe  fmm  the 
evidence  of  animal  fossils.  The  paper  is  noticed  in  the  Journal  for  April,  p.  429. 
Bnssla.  TsU. 

OeoIopscheForaohangenirnGebieteder  Kurlandiseben  Aa.  mn  Baron  E.  von  Toll. 
Vorlinflger  Bericht  mit  einem  Anhang6,  Dr.  Gnniiar  Andersson’s  Yerxeichnifs  der 
Glacialpflanzen  von  Tittelmfinde  enthaltend.  (Separat-Abzng  ans  den  Sitznngs- 
beriohten  der  Naturforscher-Gesellschaft  bei  der  UniversiUt  Jnrjow  (DorpatX 
Jhrg.  18.)  Size  8}  x  5^,  pp.  34.  Pr«$enied  hf  the  Author. 

Spain.  Deuteehe  Rmtdeehau  O.  81  (1898) :  103-108.  Nsbehay, 

In  Baskenlande.  Yon  Karl  Nebebay.  ITttA  Illuetratioru  and  Plane. 

A  visit  to  the  north  of  Spain,  including  Bilbao  and  San  Sebastian. 

Spain — Llivia.  A  travere  le  Monde,  Tour  du  Monde  6  (1899):  21-22.  - 

L’ Enclave  de  Llivia.  IFttk  Map. 

Llivia  is  a  small  endave  of  Spanish  territory  in  the  French  department  of  Pyrenees 
Orientates,  with  a  neutral  road  about  a  mile  in  length,  connecting  it  with  the  main 
body  of  Spain. 

Svitssrland.  Mourement  Q.  16  (1898):  607-612. 

Le  Ghemin  de  ferdu  Gomergrat.  With  lUuetratione. 

United  Kingdom.  J.  School  G.  8  (1898) :  361-369. 

The  Temperature  of  the  British  Isles.  By  A.  Buchan,  LL.D. 

ASIA. 

Asia — Historieal.  Sittb.  A.  W.  Berlin  (1898) :  824-843. 

Das  asiatische  Beich  des  Antigonos.  Yon  Ulrich  Kohler. 

China. 

China.  Imperial  Maritime  Customs.  II.— Special  Series:  No.  2,  Medical  Re¬ 
ports,  for  the  half-yesir  ended  March  31,  1898.  Shanghai.  London  :  P.  S.  King  A 
Son,  1898.  Size  11x9,  pp.  vL  and  58.  Diagrame  and  lUuetratione. 

China.  - 

China.  No.  1  (1899).  Correspondence  respecting  the  Affairs  of  China.  London  : 
Eyre  A  Spottiswoode,  18^.  Size  13)  X  8),  pp.  zxiv.  and  360.  Price  3s. 

This  Blnebook  contains  the  correspondence  of  the  Foreign  OflSce  relating  to  Chinese 
affairs  from  March  29,  1898,  to  February  3, 1899,  in  all  473  documents. 

China.  Queetione  Dipl,  et  Colon.  6  (1899):  83-87.  Fanvel. 

Les  T^^graphes  et  les  Postes  en  Chine.  Par  M.  A.  A.  Fanvel.  With  Map. 

China.  Deuteehe  RundechauG.il  220-223.  Xarstsn. 

Ein  Blick  in  das  Industrieleben  Chinas.  Yon  Paula  Karsten. 

Chinsss  Xmpire — Tihst.  Oeeterr.  Monale.  Orient.  84  (1898) :  135-138.  - 

Landor’s  Reise  in  Tibet. 

Chinese  Empire — Turkestan  and  Tibet.  Orsnard — Bntreuil  de  Rhins. 

J.  L.  Dutrenil  de  Rhins.  Mission  EcientiOque  dans  la  Haute  Asia,  1890-1895. 
Deuxi^me  Partie.  Le  Turkestan  ct  lo  Tibet,  etude  ethnograpbique  et  sooiologique. 
Par  F.  Grenud.  Paris:  E.  Leroux,  1898.  Size  11)  x  9,  pp.  476.  lUuetratione. 
Preeented  bg  the  French  Minieter  of  Publie  Inetruelion. 

French  Inde-China — Annam.  Lsmire. 

Bijd.  Tool-,  Land-  en  Votkenh.  Ned.-Indie  6  (1899) :  76-86. 

Exonraion  k  Hue,  capitals  de  I’Annam.  Par  Ch.  Lemire. 

French  Indo-China — Tonkin.  Billet. 

Deux  Ans  dans  le  Hant-Tonkin  (Region  de  Cao-Bang).  Par  le  Dr.  Albert  Billet 
'  Paris :  A.  Challamel,  1898.  Size  10  x  6),  pp.  Iv.,  326,  and  xliv.  Mape  and 
Platee.  Price  20s. 

.  This  work  was  originally  published  in  the  Bulletin  Scientifique  de  la  France  et  de  la 
Belgique.  It  gives  a  detailed  account  of  the  Cao-Bang  district  in  all  aspects,  and 
supplementary  chapters  on  the  fauna  and  flora  of  Upper  Tonkin.  It  represents  two 
years  of  very  arduous  scientifle  work,  concisely  told. 


Wanters. 

Buehan. 

Kohler, 
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India.  - 

Report  on  the  Madras  Obserratory  for  the  year  1897-98,  and  on  the  Eclipse  Ex- 
pcoition  of  January,  1898.  Madras,  1898.  Size  10  x  6},  pp.  80. 

India.  Hunter. 

A  History  of  British  India.  By  Sir  William  Wilson  Hunter,  K.c.ai.,  etc.  Vol.  L 
To  the  OTerthrow  of  the  English  in  the  Spice  Archipelago.  London  :  Longmans 
A  Go.,  1899.  Size  9}  X  6,  pp.  476.  Jfapa  Price  18s.  PreeerUed  by  the  Author. 
This  first  Tolnme  of  a  new  and  oomprehensire  histwy  of  British  India  commences 
with  the  closing  of  the  old  trade-routes  to  the  East,  recounts  the  Quest  for  India  by  sea. 
and  traces  the  history  of  the  struggle  of  the  Portuguese  and  Arans  for  supremacy,  the 
constitntion  of  the  first  English  East  India  Company,  and  the  struggle  with  the 
Portuguese,  and  the  volume  ends  with  the  tragedy  of  Amboyna  in  1623. 

India.  P.J.  Civil  E»<)itiieert  184  (1898):  66-118.  Itoasy. 

Extraordinary  Floods  in  Sontbem  India:  their  Causes  and  Destruotiye  Effects 
on  Railway  Works.  By  E.  W.  Stoney.  With  Plate. 

India — Andamin  Islands.  J.8.  Arte  47  (1899) :  292-305.  Tsmpls. 

The  Penal  System  at  the  Andamans.  By  Colonel  Richard  Camac  Temple. 

India — Assam.  Homs. 

Progress  Report  of  Forest  Administration  in  the  Province  of  Assam  for  the  year 
1896-97.  (From  July  1,  1896,  to  June  30,  1897.)  By  A.  L.  Home.  Calcntta, 
1897.  Size  13^  x  8},  pp.  98  and  4.  Map. 

India — Bombay  Presidsnoy.  - 

Brief  Sketch  of  the  Meteorology  of  the  Bombay  Presidency  for  1897-98.  Size 
13^  X  8},  pp.  16.  Diagram. 

India — Burma.  J.  8.  Arte  47  (1899) :  173-190.  Hisbst 

Railways  in  Burma,  and  their  proposed  extension  across  Yunnan.  By  John 
Nisbet  With  Mape. 

India— Burma.  Pottingsr  and  Prain. 

A  Note  on  the  Botany  of  the  Kaohin  Hills  north-east  of  Myitkyina.  By  E. 
Pottinger  and  D.  Prain. — Records  of  the  Botanical  Snrvsy  of  India.  Vol.  L  No.  11. 
Calcutta,  1898.  Size  10  X  6,  pp.  215-310.  Mape.  Preeented  by  Captain  E. 
Pottinger. 

India— Burma.  M.G.  Gee.  Wien  41  (1898):  664-705.  SshmiU. 

Burma,  die  ostlichste  Provinz  des  indisohen  Kaiserreiches.  Nach  englischen 
Quellen  und  eigenen  Beobachtungen  von.  Dr.  H.  Schmitz.  IFttk  Map. 

India— ChitraL  Bobsrtson. 

An  Official  Acoonnt  of  the  Ghitral  Expedition,  1895.  Compiled  ...  by  Captain 
W.  R.  Robertson.  Calcntta,  1898.  Size  13|  x  8},  pp.  94  and  cxviii.  Mape  and 
lUuetratione. 

This  important  report  includes  a  history  of  British  relations  with  Chitral,  as  well 
as  the  detailed  description  of  the  proceedings  of  the  relief  expedition  in  1895. 

India— Corundum.  Holland. 

A  Manual  of  the  Geology  of  India.  Economic  Geology.  By  the  late  Prot  V. 
Ball,  c.B.  Second  Edition,  revised  in  Parts.  Part  L — Corundum.  By  T.  H. 
Holland.  Calcutta,  1898.  Size  lOt  X  7),  pp.  80.  Mape  and  Plate.  Price  Is.  id. 
On  the  distribution  of  oornndum  in  its  common  form  valnable  as  abrasive  material, 
and  in  its  precious  form  as  ruby,  sapphire,  and  oriental  topaz,  with  numerous  maps 
and  full  particulars  of  the  method  of  occurrence. 

India— Railways.  Brereton. 

Administration  Report  on  the  Railways  in  India  for  1897-98.  By  A.  Brereton. 
London :  Eyre  &  Spottiswoode,  1898.  Size  13i  X  8},  pp.  xxvi.,  218,  and  xlviii. 
Map  and  Diagram.  Price  3s.  id. 

The  total  length  of  Indian  railways  open  or  sanctioned  on  March  31,  1898,  was 
25,454|  miles,  of  which  over  21,150  miles  were  open  for  traffic. 

India — Wreaks.  Falla. 

Return  of  Wrecks  and  Casualties  in  Indian  Waters  for  the  year  1897.  Prepstred 
by  Commander  P.  J.  Falle.  Calcutta,  1898.  Size  13  x  8]i,  pp.  62.  Map  and 
Diagram.  Preeented  by  Commander  P.  J.  Falle. 
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Indian  Otann— Chriitmnt  lalnnd.  Andrews. 

A  Description  of  Ghristnuu  Island  (Indian  Ocean).  By  Ghas.  W.  Andrews,  B.ao. 
From  the  (Jtographieal  Jommal  for  January,  1899.  Size  10  X  6),  ]q>.  24.  Map 
and  lUustrationi. 

Indo-China.  B.8.a.  Paru  19  (1898):  261-290.  Bel. 

Mission  an  Laos  et  en  Annam  (Annam,  pays  Khas,  Bas-Laos).  Par  J.  M.  Bel. 
TTtlA  Map  and  IUnUration$. 

Indo-China.  Am.  O.  8  (1899):  49-61.  d’Anty. 

Relation  d’nn  voyage  dans  la  region  sitn^  an  snd  de  Semao.  Par  M.  P.  Bons. 
d’Anty.  With  Map  and  lUtutrcdion*. 

Journeys  on  the  frontier  region  of  Ghina  in  the  Mekong  basin  hy  the  French  Gonsul 
at  Semao,  in  Yunnan. 

Indo-China.  QueMion$  Dipl,  et  Cdloniale*  6  (1898) :  449-457.  Lanssaan. 

Les  Chemins  de  fer  de  I’lndo-Ghine  et  de  la  Birmanie.  Par  J.  L  de  Lanessan. 
With  Map.  • 

Indo-China.  Bee.  Froapaiss  94  (1899):  46-51.  Serrigny. 

Indo-Cbine :  Les  Chemins  de  fer  projetea  Par  J.  Servigny.  With  Map. 

Shows  the  existing  Burmese  lines,  and  the  routes  of  projected  railways  from  Burma 
and  French  Indo-China  into  Southern  China. 

Indo-China— Laos.  B.B.O.  Lyon  16  (1899):  327-332.  Kassien. 

Voyage  an  Hant-Laos.  Par  M™"  Isabelle  Massien. 

Malay  Psninsnla.  M.Q.  Oet.  Wien  41  (1898) :  70&-713.  BowUnd. 

Bemerkungen  uber  einen  kleinen  Stamm  von  Orang  Bnkit,  zur  Zeit  angeaiedelt 
nnd  beobachtet  auf  Perhentian  Tingi  Estate,  Negri  Sembilan,  Mai — September 
1896.  Von  W.  R.  Rowland. 

Particulars  regarding  a  small  clan  of  thirty  individuals  belonging  to  one  of  the 
tribes  of  Negri-Sembilan  which  numbers  two  hnndred. 

Bnisia — Siberia.  Contemporary  Rev.  76  (1899):  248-262.  ,  Cobbold. 

A  Trip  to  Lake^alkash.  By  R.  P.  Cobbold. 

Russia— Siberia.  SXVL  Jahreeb.  Ver.  Erdk.  Dreeden  (1898):  54-57.  Huth. 

Die  Tungusen.  Von  Dr.  Georg  Huth. 

Russia— Siberia.  DeuUche  Rundtehan  O.  21  (1898-99) :  97-103, 171-175.  Studnieki. 
Das  Klima  Sibiriens.  Von  Ladislans  Studnieki. 

This  paper  deals  with  the  Siberian  climate  and  its  influence  on  vegetation. 

Russian  Central  Asia.  Krahzssr. 

Rnssland  in  Asien.  Band.  II.  Rnssland  in  Mittel-Asien.  Von  Krahmer. 
Leipzig :  Znckschwerdt  &  Co.,  1898.  Size  9J  x  6),  pp.  iv.  and  182.  lUuetratione. 
Prioe  4s.  6d. 

AFRICA. 

Afriea— dimats.  - 

The  Climatology  of  Africa — Seventh  Report  of  a  Committee  of  the  British  Asso¬ 
ciation  for  the  Advancement  of  Science  (Bristol,  1898).  Size  8^  x  6,  pp.  8.  Pre¬ 
sented  by  the  Beeretary  of  the  Committee. 

Afriea— Leo’s  Work.  Sehefer. 

Rccneil  de  Voyages  et  de  Documents  pour  servir  h  I’Histoire  de  la  Ge'ographie 
depnis  le  XIIP.  jn^n’h  la  fin  dn  XVI''.  sibcle.  [Vol.  xv.]  Description  de 
I’Afriqne  tierce  partie  dn  Monde  escrite  par  Jean  Leon  African.  Premibrement  en 
imgue  Arabesque,  pnu  en  Toscano  et  h  present  mise  en  Fran9oi8.  Nonvelle 
^ition  annot^e  par  Ch.  Sehefer.  'Troisibme  Volume.  Paris :  £.  Leronx,  1898. 
Size  11  X  7},  pp.  xiv.  and  480.  Price  21s. 

Algsrla.  Questions  DipL  St  Galon.  6  (1899):  193-205.  Bernard. 

La  Situation  politique  de  I'Algerie.  Par  M.  Augustin  Bernard. 

Algeria— Coral.  Bee.  Seientt^lque  11  (1899):  74-78.  Layrle. 

La  pdehe  dn  oorail  en  Algerie.  Par  M.  Layrle. 

British  Central  Afriea.  - 

'The  Living^nia  Mission  (British  Central  Africa),  with  Report  for  1897-98.  Size 
9x5},  pp.  iv.  and  90.  Map. 
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BritiBh  and  Oerman  Xast  Africa.  Mouvement  0. 16  (1899) ;  115-116.  - 

Entre  let  laet  Njratsa  et  Tanganika.  IMlimitation  des  spb^ret  d’infloenoe 
anglaiae  et  allemande.  With  Map. 

Britiah  Sonth  Africa.  J.8.  Arti  47  (1899) :  209-221.  WUkinion. 

Rhodesia  and  itt  Mines  in  1898.  By  William  Fischer  Wilkinson.  With  Map* 
and  Section*. 

British  South  Africa.  Thomson. 

Rhodesia  and  its  Gtovernment.  By  H.  C.  Thomson.  London:  Smith,  Elder  & 
Ga,  1898.  Size  8^  x  5|,  pp.  xii.  and  352.  Map  and  lUuitration*.  Price  10s.  6d. 
Preeented  by  the  PMither*. 

A  careful  study  of  the  actual  conditions  of  the  British  South  Africa  Company’s 
territories  and  of  their  administration.  Most  of  the  facts  mentioned  wore  obserred  by 
the  author  when  in  the  country ;  the  opinions  were  formed  after  consulting  with  a 
number  of  experienced  people  of  all  classes  of  the  South  African  community.  Sug¬ 
gestions  are  made  as  to  the  proper  way  of  dealing  with  the  natives. 

British  West  Africa — Gold  Coast.  Xischlich 

XXF2.  Jahretb.  Ver.  Erdk.  Dre*den  (1898) :  33-98. 

Verbot  der  nationalen  Oebriiuohe  in  Erobo.  Bericht  des  Herm  Misdonars  A 
Misohlich. 

Some  interesting  particulars  of  the  customs  and  beliefs  of  the  Krobo  people  of  the 
Qold  Coast. 

British  West  Africa — Gambia.  B.5.G.  Lt'Ile  SO  (1898):  338-342.  Bonvalet. 

.  Notes  sur  la  Gamble  anglaiae.  Par  E.  Bonvalet. 

These  notes  on  the  Gambia  are  the  result  of  a  personal  visit. 

British  West  Afiriea.  J.  Anthrop.  1. 1  (1898) :  95-103.  Shmbsall. 

Notes  on  Ashanti  Skulls  and  Crania.  By  F.  Shrubsall,  b.a. 

British  West  Africa— Vigsr.  Bindloss. 

In  the  Niger  Country.  By  Harold  Bindloss.  London :  W.  Blackwood  A  Sons, 
1898.  Size  9x6,  pp.  x.  and  338.  Map*.  Price  12s.  6i.  Preeented  by  the 
PnbUeker*. 

Mr.  Bindloss  gives  a  remarkably  graphic  account  of  the  Niger  Coast  Protectorate, 
and  of  the  other  West  African  colonies  excluding  the  Niger  Company’s  domain.  There 
is  no  attempt  to  exaggerate  or  to  extenuate  the  conditions  in  which  white  men  work 
upon  the  coast,  and  the  various  difficult  questions  which  he  considers  are  handled 
with  calmness,  discretion,  and  full  knowledge. 

British  West  Africa— Higer.  J.  Anthrop.  1.  1  (1898) :  101-126.  Granville  and  Roth. 
Notes  on  the  Jekris,  Sobos,  and  Ijos  of  the  Warri  District  of  the  Niger  Coast  Pro¬ 
tectorate.  By  Reginald  K.  Granville  and  Felix  N.  Roth.  Prepar^  by  H.  Ling 
Roth.  With  Plate*. 

Czpe  Yard  Islands.  B.S.O.  Italiana  IS  (1899) :  7-26.  Fea. 

Dalle  Isole  del  Capo  Verde.  Lettera  del  . . .  Leonardo  Fea.  With  Illuetration*. 
Central  Africa.  Bonrdarie. 

Quettion*  Dipl,  et  Colon.  6  (1898) :  31.5-351,  419-427  ;  6  (1899) :  21-30. 

Les  chemins  de  fer  Congolais  et  de  I’Afriqne  Centrale.  Par  M.  Paul  Bourdario 
With  Map*. 

Control  Africa- Angoniland.  Seottieh  O.  Mag  16  (1899):  74-79.  Angos. 

A  Trip  to  Northern  Angoniland.  By  H.  Crawford  Angus. 

Central  Africa — Katanga,  ifoueeraent  G.  16  (1899):  121-124.  - 

De  Bruxelles  au  Katanga.  With  Map. 

Congo.  Petermanas  Jf.  46  (1899) :  19-21.  Singer. 

Kongo-Quellgebiet  Von  H.  Singer. 

Congo  State  Mouvement  0. 16  (1899) :  28-29.  - 

La  vingt  et  unibme  traversde  de  I’Afrique  centrale. 

The  twenty-first  crossing  of  Central  Africa  is  that  by  Mr.  Lloyd  through  the  Pygmy 
country. 

Congo  State.  Bonlger. 

The  Congo  State,  or  the  Growth  of  Civilisation  in  Central  Africa.  By  Demetrius 
C.  Boolger.  London :  W.  Thacker  &  Co.,  1898.  Size  9)  X  6,  pp.  viii.  and  418. 
Portrait,  Map,  and  Illuetration*.  Price  16s. 
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Congo  State.  Fortnightly  Rev.  66  (1899) :  433-444.  Bonlgor. 

The  Congo  State  and  its  Critics.  By  Demetrina  C.  Bonlger. 

Congo  State.  J.R.  Statietiecd  8.  61  (1898) :  640-667.  Oonrtnoy. 

An  Experiment  in  Commercial  Expansion.  The  Annual  Address  of  the  Bight 
Hon.  Leonard  H.  Conrtney,  Mji.,  M.P.,  President  of  the  Royal  Statistical  Society. 
Session  1898-99. 

A  study  of  the  economic  condition  of  the  Congo  Free  State. 

Congo  Stats.  Deuteehe  Rundtehau  O.  81  (1899) :  241-255.  Lory. 

Der  Congostaat  Von  Victor  Levy.  With  lUnttration*. 

Congo  State.  d’£tude$  colon.  6  (1898) :  275-382.  Plas  and  Ponrbaiz. 

Le  Regime  ^oonomiqne  et  fiscal  de  l’£tat  Independant  dn  Congo.  Par  J.  Plas  et 
V.  Ponrbaix.  (Denxi^me  partie.) 

Congo  State.  J.  Anthrop.  1. 1  (1898) :  35-47.  Borrows. 

On  the  Natives  of  the  Upper  Welle  District  of  the  Belgian  Conga  By  Captain 
Ony  Bnrrows.  With  Plate. 

Congo  Stats.  £.&£.(?.  cfAMrert  88  (1898):  89-110.  Dnhreneq. 

Lea  operations  Chaltin,  dans  le  Hant-Uelle'.  Par  le  lientenant  B.  Dnbreuoq. 

On  the  military  operations  of  the  Congo  State  troops  in  the  Welld  regpon.  . 

Congo  Stats.  Church  Mieeionary  Gleaner  (1899) :  18-19.  Lloyd. 

Down  t))e  Congo  from  Uganda.  By  jL  B.  Lloyd.  With  Map. 

Mr.  Lloyd’s  interesting  journey  was  referred  to  in  the  Journal  for  February, 
p.  195. 

Congo  State.  Wantors. 

A.  J.  Wanters.  L’Etat  Independant  du  Congo.  Historique,  Odomphie  physique, 
Ethnographie,  Situation  eoonomiqne,  Organisation  politique.  Bmxelleo:  Falk, 
1899.  Size  7}  X  5,  pp.  xiv.  and  528.  Map.  Price  4s.  6d. 

Congo  Stats.  .  Mouvement  0. 18  (1898) :  586-589.  Wantors. 

Notre  Carte  de  I’^tat  Independant  dn  Congo  an  2,000,000''.  Fenille  X. :  La  region 
des  sources  dn  Congo,  le  Katanga  et  le  baMin  dn  Bangweolo.  WRk  Map. 

Coi^  Stats.  Wildoman,  Dnrand,  Bonlongor. 

Etat  Independant  dn  Congo.  Annalee  dn  Hnsee  dn  Congo  publides  par  ordre  dn 
Secretaire  d’Etat.  Serie  I.  Botaniqne  Illnstrations  de  la  Flore  dn  Ckmgo,  par 
Em.  de  Wildeman  et  Th.  Dnrand.  Tome  L  (Faso.  1  and  2),  (pp.  48> — S^e  II. 
Zoologie,  Materiaux  pour  la  Fanne  dn  Congo.  Poissons  nonveanx,  par  G.  A. 
Bonlenger.  Tome  L  (Fasc.  1  and  2),  (pp.  38).  Bruxelles :  Librairie  Falk  FBs, 
1898.  Size  15  x  11}.  Plate*.  Preeented  by  M.le  SeerAaire  de  VFtat  Indfpendant 
du  Congo. 

Egypt.  Alban 

Trade  of  Egypt  for  the  year  1897.  Foreign  Office,  Annual  No.  2197, 1898.  Size 
9}  X  6},  pp.  24.  Priee  l}<i 

Egypt.  P.R.  ArtiUery  I.  86  (1899) :  55-66.  Elmslie. 

^me  Experiences  in  Egypt  By  Major  F.  B.  Elmslie,  B.A.  With  lUuitratione. 
Description  and  photographs  of  the  transport  of  troops  np  the  Nile  in  the  last  Bndan 
expedition. 

Egypt  R.N.XA^<o.  0.6(1898):  123-128.  Fonrtan. 

Note  sur  I’Sge  des  for^ts  p^trifi^  des  deserts  d’Egypta  Par  M.  B.  Fonrtan. 

Egypt.  - 

Egypt  Na  3  (1898).  Further  Correspondence  respecting  the  Valley  of  the 
Upper  Nile.  London:  Eyre  &  Spottiswoode,  1898.  Size  13}  x  8},  pp.  12. 
Priee  2d. 

Egypt — Early  People.  Rev.  Seienlifigue  11  (1899) :  289-296.  ZaborowskL 

Origines  africaines  de  la  civilisation  de  I’anoienne  Egypte.  Par  M.  ZaborowskL 

EgyptUn  Sudan.  /ScoMieA  G.  Ifa^.  16  (1899):  57-74.  - 

The  Egyptian  Sudan.  WiiA  Map. 

Egyptian  Sudan.  P.  B.  ArtiUery  I.  86  (1899) :  39-54.  Booson. 

A  Patrol  on  the  Atbara.  By  Major  G.  E.  Benson.  With  Map. 
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ladan.  Oloiohaa. 

j^ndbook  of  the  Badao.  Part  I.— Geographical.  The  Budau,  Booth  of  Omdor- 
man ;  from  Wadai  to  Abjwioia,  and  from  Khartum  to  the  Albert  Nyansa.  Part  II. 

— Hiatorical  Bketch  of  the  Hiatory  of  the  Sudan  to  date.  Compiled  in  the  Intelli¬ 
gence  Diriaion,  War  Office,  by  Captain  Count  Gleichen.  1898.  London ;  Printed 
at  the  War  Office,  1898.  Size  7|  x  5,  pp.  xii.  and  216.  Pruenied  by  the  Compiler. 

A  compMt  and  sTatematic  account  of  the  eastern  Sudan  south  of  Khartum,  with 
tables  of  distances  along  the  Nile  and  its  tributaries,  and  a  summary  of  all  existing 
information  as  to  the  resources  of  the  country. 

Egyptian  Sudan.  Olsiehsn. 

Report  on  the  Nile  and  Country  between  Dongola,  Suokin,  Kassala,  and  Omdurman. 
DeMribi^  the  various  routes  bearing  on  this  country.  Compiled  in  the  Intelli¬ 
gence  Division,  War  Office,  by  Captain  Count  Gleichen.  Second  Edition.  1898. 
London :  Print^  at  the  War  Office,  1898.  Size  7|  x  5,  pp.  viii.  and  338.  Map*. 
Preeented  by  the  Compiler. 

A  description  of  the  Nile  between  Dongola  and  Khartum,  and  of  the  Eastern  desert, 
with  routes  and  tables  of  distances. 


Kantian  Sudan.  J.  School  0. 3  (1899):  41-46.  Esawood. 

The  Egyptian  Sudan  and  its  History.  By  Edward  Heawood. 

Egyptian  Sudan.  Church  Mieeionary  IntMigeneer  60  (ISSQ):  1-6.  Wilson. 

The  Egyptian  Soudan.  By  the  Bev.  C.  T.  Wilson.  With  Map. 

Egyptian  Sudan— Bahr-sl-OhamL  Rev.  Fraufaiee  S4  (1899) :  29-35.  Baratier. 

Dans  les  marais  du  Bahr-el-GhazaL  (Mission  Marchand.)  Lettre  du  capitaine 
Baratier. 


French  Congo.  B.8.O.  Pari*  19  (1898) :  308-327.  Forst. 

Le  lac  Feman-Vaz  (Congo  fran^ais).  Par  M.  Auguste  Foret.  With  Map. 

Froneh  Sudan.  A  travere  le  Monde,  Tour  du  Monde  6  (1899) :  3-6.  Combos. 

L’Aire  g^ographique  des  Conqu^tes  de  Samory.  Par  Paul  Combes.  With  Map. 
Froneh  West  Africa.  BB.O.  Parte  19  (1898) :  328-'J74.  Fobeguin. 

Notes  sur  la  Cote  d’Ivoire.  Region  ooo^rise  depuis  Grand-Laliou  jusqu’au 
Cavally  (Bepublique  de  Libe'ria).  Par  M.  H.  Pobegnin. 

Freneh.Wsst  Africa.  Rev.  Franfaiee  24  (1899) :  21-29.  Vasco. 

Poursnite  et  capture  de  Samory.  Par  G.  Vasco.  With  Map. 

German  East  Africa.  M.  Deuterh.  Schuttyeb.  11  (1898) :  251-253.  Adams. 

Vom  Nyatsa-See  nach  Upogoro  und  Donde.  Von  P.  Alfons  M.  Adams.  1Ft(b 
Map. 

The  paper  is  followed  by  a  note  by  Dr.  Richard  Kiepert  on  the  map. 

Gennan  East  Africa.  Pelermannt  M.  46  (1899) :  1-4.  Langhana. 

Pater  Dromauz’  Durchquerung  von  DentMh-Ostafrika  (Bagamojo — Kiwele — 
Kartma).  Mit  Benutzung  brieflicher  Mittheilungen  dee  ^isenden.  Von  Paul 
Langhans.  WttA  Map. 

Gorman  East  Africa.  M.  Deuieeh.  Schutxgeb.  11  (1898) :  255-283.  Frittviti  und  Galfron. 
Untersnchung  der  Scbiffbarkeit  des  Kihansi  und  einee  Theiles  des  Ulangaflusses. 
Von  Hauptmann  v.  Prittwitz  und  Gaffron.  ITtfb  Map. 

Gorman  East  Africa.  M.  Deuteeh.  Sdtutegeb.  11  (1898):  240-246.  Bohnander  and  Cohn. 
Astronomiscbe  Ortsbestimmungen  von  W.  Bomhardt  Angestellt  1896  im 
Nyasea-Gebiete.  Von  M.  Schnander. 

Astronomiscbe  Beobachtungen  von  Bergassessor  W.  Bomhardt  (Mai  bis  Oktober 
lb97).  Von  Dr.  Frits  Cohn. 

Gorman  East  Africa.  Wohltmann. 

Dentsch-Ostafrika.  Bericht  fiber  die  Ergebnisse  seiner  Reise  ausgefuhrt  im 
Anftrage  der  Kolonial-Abteilni^  des  Answartigen  Amtes,  Winter  1897-98.  Von  Dr. 

F.  Wohltmann.  Scboneberg-^rlin :  F.  Telge,  1898.  Size  9ix  6},  pp.  xii.  and 
92.  Map  and  lUuetratione.  Price  4*.  6d. 

Gorman  East  Africa— Kilimanjaro.  Verh.  Gee.  Erdk.  Berlin  26  (1899) :  88-101.  Meyer. 

Herr  Dr.  Hans  Meyer :  Ueber  seine  neue  Kilima-Ndacharo-Expedition.  IFtfb  Map. 
Gorman  East  Afriea — Xilimaigara  Die  Natur.  48  (1899) :  27-29.  Bsischsl. 

Die  Ergebnisse  von  Hans  Meyer’s  Forschungsreise  am  Kilimandscharo.  Von  G. 
Reiachel. 
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Oarmsm  Sut  Africa — michc.  M.  Deutteh.  Sekulzgeb.  11  (1898) :  246-250.  Adame. 
Uhehe  and  das  Land  bis  znm  Nyana-See.  Yon  P.  Alfons  M.  Adams.  With 
Map. 

German  South-West  Africa.  Globus  75  (1899) :  121-130.  - 

Die  wirtachaftliche  Erscbliessung  Dentsch-SSdweet-Afrikas.  With  lllustratioiu. 

A  notice  of  Dr.  Behbock’s  work  on  irrigation  in  German  South-West  Africa. 

German  West  Africa — Xamerun.  Globas  76  (1899) :  1-4.  Butter. 

Der  AbechluM  ron  Blutsfreundsobaft  und  Vertragen  bei  den  Negem  dee  Oras- 
landes  in  Nordkameruo.  Von  Hauptmann  Hatter. 

On  blood-brotherhood  as  practised  in  the  German  protectorate. 

Gennau  West  Africa— Togo.  M.  Dtutteh  Sehuitgtb.  11  (1898) :  227-235.  Seefried. 
Beitrag  zur  Geologic  des  Schutzgebietes  T(^.  Yon  Lieutenant  Frhm.  t.  See¬ 
fried. 

A  description  of  rock-specimens  collected  in  the  north  of  Togo  by  Baron  Seefried. 
and  determined  by  Dr.  v.  GUmbeL 

German  West  Africa — Togo.  M.  Deutseh.  Sehutxgeb.  11  (1898):  235-239.  Sprigade. 
Begleitworte  zu  der  Karte  des  nordliohen  Tbeiles  des  Schutzgebietes  Togo  and 
seiner  Hinterlander.  Yon  P.  Sprigade.  TFtik  Map. 

These  notes  specify  the  sources  of  the  information  shown  on  the  aocompanying 
map,  which  is  on  the  scale  of  1 :  100,000,  and  takes  in  the  area  from  7°  to  13°  N.,  aud 
from  1°  30'  W.  to  3°  30'  K 

Ck>ld  Coast.  Tijds.  Inditehe  TaaU,  Laud-  en  VoUtenk  40  (1898):  385—196.  Boorman. 
Die  Xiederlandisoh  West-Indische  Compagnie  an  der  Gold-Kiiste.  Yon  J.  Q. 
Doorman.  IFitA  Map.  ' 

This  article  describee  the  efforts  of  Usselinx  early  in  the  seTenteeoth  century  to 
promote  Dutch  colonization,  and  goes  on  to  recount  the  proceedings  of  the  Dutch  West 
India  Company,  and  the  condition  and  history  of  the  Gold  Coast  under  Dutch  controL 
Gold  Coast.  *  /.&  Arts  47  (1899):  305-313.  Irrine. 

The  Gold  Mines  of  West  Africa.  By  James  Irvine. 

Madagascar.  Anfananan'eo  Annual  6  (1898):  149-151.  - 

The  Fandroana  or  Annual  Festival  of  the  Taimoro ;  together  with  some  other 
customs  of  that  tribe. 

The  Taimoro  tribe  inhabit  the  south  eastern  coast  region  of  Madagascar.  This 
description  of  the  festival  is  translated  from  a  native  manuscript. 

Madagascar.  Jlev.  Setenliyi^uc  11  (1899):  261-269.  Gallioni. 

liesures  k  prendre  pour  favoriser  I’accroissement  de  la  population  en  Emyme. 
Par  M.  GallienL 

Madagascar.  Anlananariro  Annual  6  (1898)  :  137-148.  Gautier. 

Western  Madagascar:  its  Geology  and  Physical  Geography.  Translated  from  the 
French  of  Emile  F.  Gautier.  By  Bev.  R.  Baron. 

'Translated  from  the  Annalet  de  Gdagraphie  for  April,  1895. 

Madagascar.  Orandidisr. 

Un  Voyage  de  Deoarertes  sur  lea  cdles  Oocidentale  et  Meridionals  de  I’Ue  de 
Madamor  en  1613-1614.  Relation  par  le  P.  Luiz  Mariano,  traduite  et  resumw 
par  Alfred  Grandidier.  (Extrait  du  Bulletin  du  Comitd  do  Madagascar.)  Paris : 

A.  Challamel,  1899.  Size  10  x  6},  pp.  30. 

Madagascar.  Antananarivo  Annual  6  (1898).  Bibroa. 

Industrial  Progress  in  Madagascar.  By  Rev.  J.  Sibree. 

Recounts  the  advances  made  in  Madagascar  in  various  industrial  arts,  mainly  as  a 
result  of  the  efforts  of  British  missionaries. 

Madagascar.  Aim.  (?.  8  (1899):  74-82.  Zimmermann. 

La  fordt  k  Madag^car.  Par  M.  Maurice  Zimmermann.  TFtIk  Map  and  ProJUee. 

On  the  distribution  of  forests  in  Madagascar. 

Mauritius.  J.  R.  Colonial  I.  SO  (1899) :  113-118.  Anderson. 

The  Sugar  Industry  of  Mauritius.  By  James  Forrester  Anderson. 

South  Africa.  /.  R.  Colonial  I.  30  (1899):  77-113.  Hilliar. 

llie  Native  Races  of  Sooth  Africa.  By  Alhed  P.  Hillier,  b.a.,  m.d. 
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Watt  AMm.  Kinfdar. 

West  Afrioui  Stndiei.  By  Mary  H.  Kinnley.  London :  MacmUIan  &  Oo.,  1899. 
SiM  9^  X  6,  pp.  xxiT.  and  640.  Map  and  IUH$tration$.  Priee  21a 
Watt  Alriaa.  Tiillaa. 

Mim.  OaUioUqntt  SO  (1898):  6.  18.  31,  41,  51,  68,  81,  92,  104,  116,  128,  136,  153, 
166, 188,  199,  212,  226,  286, 261, 268, 285, 296, 310, 322,  329,  427,  435,  449,  464, 
472,  490,  499,  508,  521,  534,  550. 

Ghei  lea  Fang.  Par  le  B.  F.  Trillee.  With  Map  and  lUntiraiion*. 

VOBTH  AKXBIOA. 

DanluuB. 

The  Alaakan  Goldfields  and  the  opportnnities  they  offer  for  Capital  and  Labor. 

By  Sam.  C.  Dnnham  (Bnlletin  of  the  Department  of  Labor.  No.  19,  Norember, 
1^8.)  Washington,  1^8.  Sixe  9  x  6,  pp.  789-828. 

Bering  Sea  and  ^  Kaelaar. 

Sailing  Directions  for  Bering  Sea  and  Alaska,  inolnding  the  North-East  Coast  of 
Siberia.  Compiled  from  Tarions  souroes  by  Yioe-Admiral  J.  P.  Maclear.  London : 

J.  D.  Potter,  1898.  Sise  9|  x  6,  pp.  xxri.  and  844.  Jadax  Chart*.  Prie*  4a 
Pr«*tmt*d  by  th«  Hfdrographer  of  tie  Admiralty. 

Canada.  Globtu  75  (1899):  85-89.  Baeh. 

Der  canadisobe  Winter.  Ton  Bndolph  Bach.  With  llltutration*. 

Canada.  J.  B.  Colonial  L  SO  (1899) :  186-204.  Shaw. 

Klondike.  By  Miss  Flora  L.  Shaw. 

Canada.  Wrong  and  LangUm. 

UniTeroity  of  Toronto  Studies.  History,  First  Series,  toIs.  2  and  3.  Beview  of 
Historical  Pnblications  relating  to  Canada  for  the  year  1897.  Edited  by  Prof. 
Georgy  M.  Wrong,  assisted  by  H.  H.  Langton  (pp.  x.  and  288).  Ditto  for  the 
year  1898.  Edit^  by  Prof.  George  M.  Wrong  and  H.  H.  Langton  (pp.  x.  and 
226).  [Toronto] :  The  Unirersity  Library,  1898-99.  Site  104  X  Pretented 
by  the  Univertity  of  Toronto. 

A  catalogue  of  current  works  on  Canada,  each  title  being  followed  by  a  short 
critical  notice. 

Canada — Oeologieal  Sorrsy.  - 

Geological  Survey  of  Canada.  Annual  Beport  (New  Series),  Vol.  IX.  Beports 
A,  F,  I,  L,  M,  B.  6.  1896.  Ottawa,  1898.  Size  10  X  64.  Map*  atid  lUuttration*. 
Pretented  by  the  Survey. 

This  volume  contains  a  summary  report  of  the  year’s  work  by  the  Director;  a  report 
of  over  200  pages  by  Mr.  J.  B.  Tyrrell  on  the  Doobaunt,  Kazan,  and  Ferguson  rivers, 
and  the  north-west  coast  of  Hudwn  bay ;  a  report  by  Dr.  B.  Bell  on  the  geology  of  the 
French  Biver  sheet,  Ontario ;  on  the  northern  part  of  the  peninsula  of  Labrador,  by 
Mr.  H.  Low ;  on  the  geology  of  south-west  Nova  Scotia,  by  Mr.  L.  W.  Bailey ;  and 
varions  mineralogical  and  statistical  reports. 

Csnada — Hew  Brunswick.  - 

Saint  John  as  a  Canadian  Winter  Port,  issued  under  the  auspices  of  the  City 
Corporation  and  Board  of  Trade.  Saint  John,  New  Brunswick,  1898.  Size 
10  X  7,  pp.  22.  Map,  Plant,  and  lUuttration*.  Pretented  by  the  Natural  Hiitory 
Soeiety  of  New  Bruntwiek. 

Canada— Boeky  Mountains.  Blackwood’s  Mo^.  165  (1899):  540-557.  Btutflsld. 

Mountain  exploration  in  the  Canadian  Bockies.  By  Hugh  E.  M.  Stntfield. 

On  the  search  for  Mount  Hooker  and  Mount  Brown,  recently  described  by  Prof. 
Collie  to  the  Society. 

Canada — StUdne  Biver.  National  G.  Mag.  10  (1899) :  1-15.  Soidmors. 

The  Stikine  Biver  in  1898.  By  Eliza  Buhamah  Scidmore.  With  lUuttration*. 
Msxieo — Tsra  Crux  B.S.O.  y  Ettad.  Rep.  Mexieana  4  (1898) :  31-49.  Zdrats. 

El  Estado  de  Veracruz.  Ensayo  Geogrdfioo  y  Estadistioo  del  Sr.  Lie.  D.  Julio 
Zdrate. 

Newfoundland.  A  traver*  le  Monde,  Tour  du  Monde  5  (1899) :  37-38.  - 

Les  Droits  de  la  France  h  Terre-Nenve.  Le  “  French  Shore.”  With  Map. 
Bowfoundland.  Queetion*  Dipl,  et  Colon.  6  (1899) :  140-152,  205-219.  Oarroau. 
Les  Intdr4ts  fran9ais  h  Terre-Nenve.  Par  G.  Garrean.  With  Map. 
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Niaf^n.  Martia. 

The  Utilization  of  Niagara.  By  Thomas  Oommerford  Martin. — Annual  Report  of 
the  Smithsonian  Institution,  1896,  pp.  223-282.  Platen.  Washington,  1898. 
Reprinted  from  the  Proeeedittgn  of  the  Royal  Institution. 

United  States.  Baedeker. 

The  United  States,  with  an  Excnrsion  into  Mexioo.  Handbook  for  Trarellers, 
edited  by  Karl  Baedeker.  IFtik  19  Maps  and  24  Plane.  Second  Rerised  Edition. 
Leipaio :  K.  Baedeker ;  Ixmdon :  Dolan  Sc  Go.,  1899.  Size  6^  x  4|,  pp.  a  and  580. 
Priee  12s.  Presented  by  Meurt.  Dulan  A  Co. 

United  States.  J.  School  O.  3  (1899) :  1-5,  46-54.  Fsnneman. 

Climate  of  the  Qreat  Plains.  By  N.  M.  Fenneman. 

United  States.  Inman  and  Cody. 

The  Great  Salt  Lake  Trail.  By  Colonel  Henry  Inman  and  Ck>lonel  William  F. 
Cody.  New  York :  the  Maomillan  Co. ;  London :  Macmillan  Sc  Co.,  1898.  Size 
9  X  ^  PP-  xil.  and  530.  Map  and  lUuctrationn.  Priee  14s.  net.  Presented  by  the 
PMiikeri. 

This  is  a  striking  history  of  inland  exploration  and  adventure,  dealing  as  it  does 
with  the  road  across  the  Rocky  mountains,  past  Salt  Lake  City,  traver^  by  the  Mormons, 
and  later  by  the  pony  express  and  the  overland  stage  before  these  were  superseded  by 
the  telegraph  ana  the  railway.  Colonel  Cody  (**  Buffalo  Bill  ”)  speaks  fnim  pmonad 
experience  of  the  early  days  of  the  fight  with  an  unusually  adverse  environment  of 
desert,  mountain,  and  hostile  natives,  and  a  considerable  part  of  the  volume  deals  with 
his  adventures.  The  book  appropriately  concludes  with  the  driving  of  the  last  spike  of 
the  first  transcontinental  railway. 

United  States.  Deutnehe  0.  BlStter  21  (1898) :  175-312.  Oppel. 

Wirtschaflsgeographische  Reise  durch  die  Vereinigten  Staaten.  Yon  Dr.  A.  Oppel. 
United  States.  Rossi. 

Stati  Uniti.  L’EmigMione  Italians  agli  Stati  Unit!  nell’anno  1897-98.  Rapporto 
del  cav.  Egisto  Rossi. — Bollettino  del  Ministero  degli  Affari  Esteri.  Dioembre, 
1898.  Roma,  1898.  Bise  9|  x  6^,  pp.  30. 

Undtsd  States.  P.J.  Civil  Engineer*  134  (1898):  334-351.  Bartlett. 

The  Transport  of  Goal  on  the  Ohio  and  the  Lower  Mississippi.  By  J.  H.  Bartlett. 
United  States — Boundary.  MendenhalL 

Twenty  unsettled  Miles  in  the  North-east  Boundary.  By  T.  C.  Mendenhall. 
Worcester,  Mass.,  1897.  Size  10  x  6,  pp.  26.  Map.  Prevented  by  the  Author. 

On  a  part  of  the  boundary  between  the  United  States  and  Canada  in  the  north-east. 
United  States — California.  BE.O.  y  E*tad.  Rep.  Mexieana  4  (1898):  131-145.  Jacobs. 
La  Region  Anrifera  de  la  Alta  California.  Estudio  presentado  por  el  Sr.  Henry  S. 
Jacobs  y  tradncido  por  el  Sr.  Ingeniero  Enrique  A.  Turnbull. 

Historical  notes  on  the  Californian  goldfields. 

United  States — California.  Deuteehe  Rundtehau  O.  21  (1898):  115-123.  Babe. 

Das  Erdbeben  von  Owens  Valley  in  Galifomien.  Von  Johannes  Karl  Rabe.  lFt(A 
Illuetralione. 

Recollections  of  the  effects  of  the  g;reat  earthquake  of  March  26, 1872. 

United  States — California.  Ransomo. 

Some  Lava  Flows  of  the  Western  SI<^  of  the  Sierra  Nevada.  California.  By  F. 
Leslie  Ransome. — Bulletin  of  the  United  States  Geological  Survey,  No.  89. 
Washington,  1898.  Size  9|  X  6,  pp.  74.  Map*  and  lUuttration*.  Prevented  by 
the  U.8.  Geologieal  Survey. 

United  States — Clouds.  National  0.  Mag.  9  (1898) :  493-496.  Johnson. 

Cloud  Scenery  of  the  High  Plains.  By  Willard  D.  Johnson.  IFittk  Ittuetratione. 

A  striking  series  of  photographs  showing  the  marvellous  variety  imparted  to  the 
absolutely  monotonous  scenery  of  the  great  American  plains  by  the  variety  of  cloud 
effects. 

United  States — Indian  Territory.  National  O.  Mag.  9  (1898):  481-490.  Fiteh. 

The  Five  Civilised  Tribes  and  the  Survey  of  Indian  Territory.  By  C.  H.  Fitch. 
With  Map  and  lUuetration*. 
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UaiUd  SUtM— PouuylTania.  J.  FrmMin  1. 146  (1898):  416-423.'  Ljaua. 


U&iUd  SUtM— TidM.  NatUmal  G.  Mag.  9  (1898) :  497-509.  Jeflenon. 

Atlaotic  CoMt  Tidet.  By  Mark  8.  W.  Jefferson.  With  Diagranu. 

On  the  tidee  on  the  coast  of  New  York  and  the  New  England  States. 


CEITXAL  AND  SOUTH  AMIBIOA. 

Argentiaa— Patagonia.  D«ut$eheRund»ehau  G.tl(lS99):  206-219.  Oreger. 

Patagonien  und  deasen  Bewohner.  Von  J.  Oreger.  With  lUuttraiion*. 

Argoatina — Patagonia.  Globu$  76  (1899) :  101-101.  Eanthal. 

Erforschnng  der  Olaoialersoheinungen  Shdpatagoniens.  Yon  Dr.  B.  Hanthal. 
Argontiao-Chilo  Boundary.  Steffen. 

Zor  Erforschnng  des  chilenisch-argentinischen  Grenzgebiets  in  Patagonien.  Von 
Dr.  H.  Steffen.  (Abdmck  aus  Dr.  A.  Petennanns  Mitteilongen,  1898,  Heft  6.) 

Sixe  11  X  9|. 

Argentino  Bopnblie.  - - 

Segundo  Genso  de  la  Bepiiblioa  Argentina  Mayo  10  de  1895.  Tomo  ii.  Poblacidn. 
Boenoe  Aires,  1898.  Siae  14  x  10},  pp.  oxciv.  and  710.  Map$  and  Biagratns. 
Pre$ented  by  the  Argentine  Ceneue  Ccmmiuion. 

This  Tolnme  is  deroted  to  the  statistical,  diagrammatic,  and  cartographic  represen¬ 
tation  of  the  population  of  the  .\rgentine  Republic  according  to  provinces  and  com¬ 
position.  The  treatment  of  the  statistics  bearing  on  the  foreign  population  of  the 
country  is  particularly  clear  and  graphic. 

BoUvia.  B.8.a.  La  Pax  \  (1898) :  120-137,  137-161.  Marhkn. 

Belaoiun  de  la  Provinoia  de  la  Virgeu  del  Pilar  de  Mojoe.  Por  el  Padre  Marbdn,  de 
la  GompaSia  de  Jesus. 

BoUvia.  B£.0.  La  Pat  I  (1898) :  92-119, 1-54.  Paredes. 

Monografia  de  la  Provincia  de  Mu&ecas.  Por  M.  Bigoberto  Paredes. 

BoliTia — Barthquakes.  B.8.0.  La  Pax  1  (1898) :  138-141,  162-167.  Saavedra. 

Caracteres  eeismicos  de  los  Andes  y  del  territo.'io  boliviano.  Por  B.  Saavedra. 

Brasil.  Beanmont. 

Trade,  Finances,  and  Golonisation  of  the  Three  Southern  States  of  Brasil. 
Foreign  Office,  Miscellaneous,  No.  493,  1899.  Size  10  X  6,  pp.  24.  Map. 
Price  Hd. 

Brasil — Hinas  Oeraes.  Beaumont. 

A  Journey  to  the  Diamond  Fields  of  Minas  Oeraes,  and  Remarks  on  the  Province 
of  Minas  Oeraes.  Foreign  Office,  Misceilaneons,  No.  494,  1899.  Size  10  x  6|, 
pp.  30.  Price  2d. 

Central  America.  Sapper. 

Ueber  Oebirgsbau  und  Boden  des  nordlichen  Mittelamerika  Von  Dr.  Garl  Sapper. — 
Dr.  A.  Petennanns  Mitteilungen,  Ergitnsungsheft  Nr.  127.  Ootha:  Justus 
Perthes,  1899.  Size  11x8,  pp.  vi.  and  120.  Mapi  and  Profilet. 

This  piece  of  detailed  work,  by  the  indefatigable  Dr.  Garl  Sapper,  is  aocompanieil 
by  large  maps  of  Northern  Gentral  America,  as  far  east  as  the  Oolf  of  Fonseca,  on  the 
scale  of  1 : 1,100,000 ;  one  showing  orographical  features  by  tinted  contours,  the  other 
geologicaL  There  are  also  a  soil-map  and  a  number  of  geological  sections. 

Tiorra  del  Fuege.  Hordenalgold 

Frin  Eldslandet.  Skildringar  fr&n  den  Svenska  Kxpeditionen  till  Magellana- 
landema,  1895-97,  samlade  af  Otto  Nordenskiold.  Stockholm :  P.  A.  Norstedt 
A  Soner  [not  dated].  Size  10}  X  7,  pp.  254.  Map  and  lUuttratione. 

The  narrative  of  Dr.  Otto  Nordensk^ld’s  exploration  in  the  extreme  south  of  South 
America.  The  map,  which  is  orograpliically  coloured,  has  its  title  and  explanations  in 
English. 

West  Indies — Mona.  Globus  74  (1898):  368-372.  Httbener. 

Die  Inseln  Mona  und  Monito.  Von  Dr.  Th.  Hiibener.  IFKb  Map  and  lUnitra- 
iione. 

Description  of  the  guano-yielding  island  of  Mona,  attached  to  Porto  Rico. 
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ATI8TRALA8IA  AND  FACITIC  I8LAn8. 

Anitralia.  •  Thonuon. 

The  Phyrioal  Greography  of  Auitralia.  By  J.  P.  Thomson. — Annual  Report  of  the 
Smithsonian  Institution,  1896.  Pp.  245-!^.  Washington,  1898. 

Reprinted  from  the  Proeeeding$  of  the  Brisbane  branch  of  the  Australasian 
Geographical  Society. 

Australia— Oesonography.  Fowlsr. 

Australasian  Association  for  the  Advancement  of  Science.  Sydney  Session,  1898. 

A  Contribntion  to  Australian  Oceanography.  By  Thomas  Walker  Fowler. 
[Sydney,  1899.]  Site  8}  X  5^,  pp.  16.  Pre$ented  by  t\e  Attikor. 

Dritish  Hew  Guinea.  Bsron. 

The  Gold  Rush  to  British  New  Gnineo,  1887,  and  the  Discovery  of  Aiid  and 
Pnrari  Rivers.  Also  Supplement.  By  Theodore  F.  Sevan.  (Extract  from  Trans¬ 
actions  of  the  Royal  Geographical  Society  of  Australasia  (Yictoria),  vol.  xv.) 
Melbourne,  1898.  Size  10  x  pp.  8.  Map. 

British  Hew  Guinea.  Hslsen. 

Report  by  the  Right  Honourable  Sir  H.  M.  Nelson  on  bis  Visit  to  British  New 
Guinea.  Brisbane.  1898.  Size  13}  x  8},  pp.  32.  Preiented  by  Doteager  Lady 
LamingUm. 

British  Hew  Guinea.  XoeGregor. 

Annual  Report  on  British  New  Guinea,  from  July  1, 1897,  to  June  30, 1898 ;  with 
Appendices.  Brisbane,  1898.  Size  13}  x  8},  pp.  xlvL  and  150.  Map*  and  Plate*. 

A  note  on  this  report  appears  in  the  Joanal,  p.  540. 

EUiee  Islands — Funafuti.  David. 

Funafuti,  or  Three  Months  on  a  Coral  Island:  an  Unscientific  Account  of  a 
Scientific  Expedition.  By  Mrs.  EdMworth  David.  London :  John  Murray,  1899. 
Size  8}  X  6,  pp.  xiv.  and  318.  Portrait*,  Map,  and  IUu*tration*.  Priee  12s. 
Pre*eided  by  the  PMi*k*r. 

A  record  of  Prof.  Ovid’s  stay  on  Funafuti  during  the  successful  boring  operations 
carried  out  with  the  purpose  of  testing  the  depth  to  which  coral  formations  extend. 

Hawaii  J.  Franklin  I.  147  (1899'» :  31-52.  WUsy. 

Agriculture  in  the  Hawaiian  Islands.  By  Dr.  Harvey  W.  Wiley. 

FOLAR  BBGIOHA 

Antoretie.  Verh.  Get.  Erdk.  Berlin  86  (1899) :  58-87.  - 

Genaeiuscbaftliche  Sitzung  der  Gesellschaft  fOr  Erdknndc  zu  Berlin  und  der 
Abteilnng  Berlin- Charlottenbnrg  der  Dentschen  Kolonial-Oesellsohaft  am  16 
Januar  1899.  Tagesordnnng :  Die  geplonte  Deutsche  SOdpolar-Elxpedition. 
Vortrog  von  Dr.  v.  Drygalui.  Bemerkungen  von  Geh.  Reg.-Rat  v.  Resold. 
TFrfA  Map. 

The  results  of  the  meeting  here  described,  were  given  in  the  Journal  for  April, 

.  p.  406. 

Aretie  Explorations.  Markham. 

Arctic  Explorations.  By  Rear-Admiral  A.  H.  Markham. — Annual  Report  of  the 
Smithsonian  Institution,  1896.  Pp.  273-296.  Washington.  1898. 

Reprinted  from  the  ‘  Report  of  the  Sixth  International  Geographical  Congress.’ 

MATHEMATICAL  GEOGEAFHT. 

.  Barometric  altitudes.  Fowler. 

Australasian  Association  for  the  Advancement  of  Science.  Sydney  Session,  1898. 
The  Determination  of  Heights  by  Barometric  Methods,  by  Thomas  Walker  Fowler. 
[Sydney,  1899.]  Size  8}  x  5},  pp.  8.  Pre*ented  by  the  Author. 

Describes  experiments  as  to  the  determination  of  heights  with  the  aneroid  and 
'  boiling-point  thermometer. 

■Geodesy.  B.  Philo*oph.  8.  Wa*hingion  IS  (1899):  251-268.  Freston. 

Recent  Progress  in  Geodesy.  By  Erasmus  Darwin  Preeton.  TF»(k  Map*. 

Treats  of  the  present  position  of  our  knowledge  as  to  the  size  and  figure  of  the 
Jlarth.  and  touches  on  the  tetrahedral  theory. 
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Hydrofraplueal  Sarrajiag.  Wharton. 

Hydrographical  Sorreying.  A  deaoription  of  the  means  and  methods  employed 
in  oonstmcting  Marine  Charts.  By  Rear-Admiral  Sir  William  J.  L.  Wharton, 
K.C3.  Second  and  Revised  Edition.  London  :  John  Murray,  1898.  Size  X  6, 
pp.  viii.  and  388.  lUuMrtUiotu.  Prie»  18s.  Preiented  by  the  PMiiher. 

The  author  states  in  his  preface  to  the  new  edition  of  this  well-known  work  that 
he  has  endeavoured  to  alter  it  as  little  as  possible,  confining  the  change  to  necessary 
corrections  and  the  description  of  new  methods  and  instruments  which  have  come  into 
use  since  the  first  edition  was  prepared  seventeen  years  ago.  The  most  important 
modifications  are  in  the  methods  of  deep-sea  soundings,  on  account  of  the  revolution  in 
the  exclusive  use  of  wire  instead  of  hemp  sounding-lines. 

Latitude  detsrminatioa.  BJ3.0.  La  Pat  1  (1898) :  125-136.  Idiaquei. 

Latitnd  Geogrifica.  Procedimiento  precise  para  sn  determinacidn.  For  Eduardo 
Idiaquez. 


FHT8ICAL  AHS  BIOLOGICAL  GBOGBAPET. 

Atmoephsrie  Phenomena.  Comn. 

Physical  Phenomena  of  the  Upper  Regions  of  the  Atmosphere.  By  Prof.  Alfred 
Oorou. — Annual  Report  of  the  Smithsonian  Institution.  18%.  Pp.  125-133.  Plate. 
WoshingtoD,  1898. 

Translated  from  the  original  French  memoir  in  the  Prooeedingt  of  the  Royal 
Institution. 

Aurora.  Terrettrial  MagnetimZ  (1898):  5-12,53-76,149-178.  Abhe. 

The  Altitude  of  the  Aurora  above  the  Earth’s  Surface.  By  Prof.  Cleveland  Abbe. 
Climatology.  Manson. 

The  Laws  of  Climatic  Evolution.  [By  Marsden  Manson,  c.e.,  ph.d.]  U.S.  Depart¬ 
ment  of  Agriculture,  Report  for  Dumber,  1898.  California  Sectiou  of  the  Climate 
and  Crop  ^rvice  of  the  Weather  Bureau.  Size  12  x  9^,  pp.  4-8. 

Goologioal  Deposits.  Yan’t  Hoff,  Williams,  Meysrhoffer. 

8itd>.  A.W.  Berlin  (1898) :  808-822. 

Untersnehungen  fiber  die  Bildungsverhaltnisse  der  oceanisohen  Salzablagemngen, 
insbesondere  des  Stassfurter  Salzlagers.  X.  Von  J.  H.  van’t  Hoff  und  Percy 
Williams.  XL  Yon  J.  H.  van’t  Hoff  und  Dr.  W.  Meyerhoffer. 

Geomorphology.  Le  Conte. 

Earth-Cnut  Movements  and  their  Causes.  By  Joseph  Le  Conte. — Annual  Report 
of  the  Smithsonian  Institution,  1896.  Pp.  23^244.  Washington,  1898. 

Reprint  from  Seimee. 

Limnology.  Rev.  SMenti/igus  11  (1899):  140-142.  Forol. 

Les  fiaques  d’eau  libre  dans  la  glace  des  lacs  gale's.  Par  M.  F.-A.  Forel. 

Limnology.  Dm  Rdtur  47  (1898):  595-596, 604-606.  Ulo. 

Zur  Physik  der  Binnenseen.  Von  Willi  Ule.  IIL  Die  Temperaturverii'dltnisse. 
Marino  Biology.  Murray. 

The  General  Conditions  of  Existence  and  Distribution  of  Marine  Organisms.  By 
Dr.  John  Murray. — Annual  Report  of  the  Smithsonian  Institution,  1896.  Pp. 
397-409.  Washington,  1898. 

Reprinted  from  the  *  Report  of  the  Third  International  Congress  of  Zoologists.’ 
Moteorology.  Inwards. 

Meteorological  Observations.  By  Richard  Inwards. — Annual  Report  of  the  Smith¬ 
sonian  Institution,  1896.  Pp.  149-166.  Washington,  1898. 

Reprinted  from  the  Journal  of  the  Royal  Meteorological  Society. 

Meteorology.  Nineteenth  Century  46  (1899) :  415-423.  Kropotkin. 

Weather  Prediction.  By  Prince  Kropotkin. 

Oceanography.  P.  Canadian  1. 1  (1898) :  134-135.  Denison. 

The  Origin  of  Ocean  Tidal  Seooudary  Undulations.  By  F.  Napier  Denison. 
Oeeanography.  Cronander.. 

On  the  Laws  of  Movement  of  Sea-Currents  and  Rivers.  By  A.  W.  Cronander, 
PH.D.  Norrkdping,  1898.  Size  12  x  10,  pp.  o8,  18,22,28,6,6,  and  18.  Diagramt. 
Pretented  by  the  Author. 
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OoMBOgraphj.  C.  Rd.  188  (1899) :  212-214.  Monaeo. 

Premi^  oompftgne  de  la  Prinoette-Aliee  II''.  Note  de  8.  A.  8.  le  Prince  Albert 
1*  de  Monaco. 

Notes  on  the  cruise  of  the  new  Prineeue  AUee,  a  steamer  of  1400  tons,  to  8pitsbergen 
in  1898. 

Oeeaaography.  NineleeiUk  Century  48  (1899) :  295-303.  Psttensoa. 

International  Fishery  Legislation.  By  Prof.  Otto  Pettersson. 

Oesanography — Cnrrents.  Ann.  Hydrographie  96  (1898) ;  519-521.  -  ■  -  ■ 

Unterstromnngen  in  der  8trasse  Ton  Bab-el-Mandeb. 

A  summary,  with  notes,  of  Commander  Oedge’s  report  on  the  work  done  by  H.M.8. 
Stork  in  the  strait  of  Bab  el  Mandeb. 

Oesanography — North  Atlantie.  - 

Obaerrations  m^t^rologiques-nantiqnes  1897  pnblie'es  par  i’lnstitut  M^trarologique 
de  Duemark.  ^pbei^m,  1898.  8ize  12|  x  94,  pp.  XTiii.  and  206.  Diagrams. 
The  text  is  in  parallel  oolnmns,  French  and  Danish ;  the  obserTations  deal  with 
ice-conditions  in  tho  East  Greenland  sea,  air-temperatures  at  different  hours  at  the 
Danish  lightships,  and  on  the  temperature  of  the  surface  water  in  the  North  Atlantic 
and  Daria  strait  in  1897. 

Oeeanography — Facille.  Petermanns  Jf.  46  (1899):  4-8.  Lindonkohl. 

Physiographiscbe  Probleme,  Salsgebalt  und  Temperatur  des  Pacifischen  Oseans 
betreffend.  Von  A.  Lindenkohl.  IFttA  Diagrams. 

Oesanography — Sonth  Atlantie.  Ann.  Hydrographie  87  (1899) :  87-39.  Diaklage. 

Unerforschte  Bank  im  Siidatlantischen  Ozean.  Von  L.  E.  Dinklage. 

This  note  calls  attention  to  the  fact  that  in  1854  a  ressel  bound  from  Callao  to 
Mauritius  found  shallow  soundings  (80  to  less  than  25  fathoms)  along  a  stretch  of 
ocean  midway  between  Cape  Horn  and  tbe  Cape  of  Good  Hope.  Other  ressels  also  at 
rarious  dates  have  reported  signs  of  shallow  water,  but  the  facts  are  not  recorded  on 
the  charts,  and  have  been  almost  forgotten. 

Fhotogsography.  Naturw.  Wochensehrifl  18  (1898) :  601-608.  Setmer. 

Znr  Charakteristik  einiger  Vegetationsformationen.  Von  Prof.  Dr.  W.  Detmer. 

On  the  general  characteristics  of  regetation  in  the  different  classes  of  woodland. 
Seismology.  Atti  R.A.  Lineei,  Rendieonti  8  (1899) :  41-46.  Agamennoce. 

8opra  nn  nuoro  tipo  di  sismosoopio.  Nata  di  G.  Agamennone.  With  Illustration. 

Ssumology.  Att*  Jf. A.  Innosi,  Bendioonts, 8  (1899):  46-48.  Caneani. 

Nuoro  sismometrografo  a  registrazione  reloce-continua.  Nota  del  dott.  Adolfo 

Caneani. 

Seismology.  Atti  R.A.  Lineei,  Rendieonti  8  (1899) :  76-79.  Caneani 

Periodicith  dei  tenemoti  adriatico-marohigiani  e  loro  relooith  di  propagazione  a 
piccolo  distanse.  Nota  del  dott.  Adolfo  Caneani. 

Tsrrostrial  Magnstism.  Meieorolog.  Z.  15  (1898):  449-462.  Schwalbe. 

Mittheilungen  uber  die  j'ahrliche  Periode  der  erdmagnetischen  Kraft.  Von  G. 
Schwalbe. 

Zoogeography.  SladnsooeCs  Mag.  166  (1899) :  89-92.  Sharps. 

The  Preserration  of  African  Elephants.  By  Alfred  Sharpe. 

ANTHBOPOOEOORAPHT  AND  HI8T0RI0AL  GIOGBAPHY. 
Anthropology.  Ratsel. 

The  History  of  Mankind.  By  Prof.  Friedrich  Batzel.  Translated  ^m  the  Second 
German  Edition.  By  A.  J.  Butler,  m.a.  With  Introduction  by  R  B.  Tylor, 
D.ox.,  r.B.s.  3  Tols.  London :  Macmillan  A  Ca,  1896-98.  Size  10  x  7,  pp.  (rol.  L) 
xxir.  and  486 ;  (rol.  ii.)  xir.  and  562 :  (rol.  iii)  xir.  and  600.  Maps,  Coloured 
Plates,  and  Illustrations.  Presented  by  the  PMiskers. 

This  work  has  been  published  in  parts,  and  is  now  completed  in  three  handsomely 
illustrated  rolnmes.  It  is  gratifying  to  find  so  important  a  scientific  work  well  trans¬ 
lated,  and  put  before  the  British  pnblio  in  a  form  so  attractire  that  it  will  interest 
eren  the  unscientific. 
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CommareUl  Orography — CablM.  Bev.  Franjaite  M  (1899) :  215-220.  Balaignaa. 

Lea  communications  t^eg^phiquas  aoiu-marines,  an  point  de  Tue  strat^giqne.  Par 
A.  Salaignao.  TFilA  Map. 

Commereial  Geography — Canals.  J.8.  Art$  47  (1899) :  153-172.  Vemon-Hareonrt. 
Inland  Narigation  in  Europe  and  North  America,  with  special  reference  to  Inland 
Narigation  in  England.  By  Leveson  Francis  Vernon-Harcourt. 

Hutorieal.  H.&G.  Parts  19  (1898):  375-387.  CorheiUer. 

La  question  Jean  (yonsin.  Par  Edouard  le  Gorbeiller. 

A  discussion  of  the  claims  of  the  Dieppe  navigator,  Jean  Cousin,  to  have  discovered 
the  mouth  of  the  Amazon  and  the  southern  point  of  Africa  in  1489. 

,  Historical— Fernando  Columbus.  Castillo  y  Quartiellers. 

B.8.G.  Madrid  40  (1898) :  193-201. 

Dooumento  invito  del  siglo  xvi.  referente  A  D.  Fernando  Goldn.  Conferencia 
<lada  el  dia  24  de  Mayo  de  1898  por  el  Excmo.  Sr.  D.  Rodolfo  del  Castillo  y 
Quartiellers. 

Historical— Maps.  MagnaghL 

La  Carta  Nautica  Costmita  uel  1325  da  Angclino  Dslorto.  Notizia  di  Alberto 
Mag^aghi.  (Ai  cultori  degli  studi  geografici  per  ricordo  del  Terzo  Congp'esso 
Geojgraflco  Italiano  e  delle  secolari  onoranze  a  Paolo  Toscanelli  e  ad  Amerigo 
Vespucci  offre  Tommaso  CorsinL)  Firenze,  1898.  Size  14  x  10,  pp.  16.  Map. 
Preiented  bp  Priuetpe  Tommato  Cortini. 

Historical — The  Levant.  - 

LXU.  Nenjahrsblatt  zum  Besten  des  Waisenhauses  in  Zurich  fiir  1899.  Ein  Jeru¬ 
salem-  und  Sinaipilger  aus  Ziirioh  im  15  Jahrhundert:  der  Predigermonch  Felix 
Schmid.  Zurich,  1^9.  Size  11  x  9,  pp.  62.  Illuttration*.  Pretmted  by  the  Seere- 
tary  of  the  Stadlbibliothek,  Zurich. 

An  account  of  the  journeys  of  the  monk  Felix  Schmid  to  Jerusalem  in  1480  and  sub- 
seqnent  years. 

Historical — Vasoo  da  Gama.  - 

Quatrieme  Centenaire  de  Vasco  da  Gama  A  la  Society  de  Ge'ographie  de  Lisbonne. 
Extrait  du  ‘  Bulletin  de  la  Societe'  royale  beige  de  Ge'og^phie,’  1898.  Bruxelles, 
1898.  Size  9  x  6^,  pp.  8. 


BIOGXAPHT. 

CampbslL  Bryes. 

Sketch  of  the  Life  and  Discoveries  of  Robert  Campbell,  Chief  Factor  of  the  Hon. 
Hudson’s  Bay  Company.  By  George  Bryce,  ll.d.  The  Historical  and  Scientific 
Society  of  Manitoba.  Transaction  No.  52.  Winnipeg,  1898.  Size  9x6,  pp.  18. 
Portrait  and  lUueUratione.  Preiented  by  the  Society. 

Robert  Campbell  (1808-1894)  was  the  discoverer  of  the  Upper  Yukon,  and  gave  the 
names  of  must  of  the  rivers  and  mountains  in  that  region  wliich  now  appear  on  the 
map. 

Girand.  DenUehe  Rundschau  G.  21  (1899):  231-232.  - 

Victor  Giraud.  With  Portrait. 

Honterns.  Deutsche  Randiehau  G.  21  (1899) :  228-230.  - 

Johannes  Honterus.  With  lUuitration. 

Prestwick.  Woodward. 

Joseph  Prestwich.  By  H.  B.  Woodward.  Annual  Report  of  the  Smithsonian 
Institution,  1896.  Pp.  657-666.  Washington,  1898. 

Reprinted  from  Natural  Science. 

Froskoweti.  Deutsche  Rundschau  G.  21  (1899) :  278-280.  — 

Dr.  Max  v.  Proekowetz.  With  Portrait. 

Boss.  Deutsche  Rundschau  G.  21  (1899):  276-278.  - 

Sir  James  Clark  Roes.  If  t(A  Portrait. 

Selwyn.  Geolog.  Mag.  6  (1899):  49-55.  - 

Eminent  Living  Geologists:  Alfred  Ricliard  Cecil  Selwyn,  c.n.o.,  etc.  WtYA 
Portrait. 
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OBHXRAL. 

AbyiMBian  Literature.  Budge. 

Lady  Henx  Manuacript  No.  1.  The  Lirea  of  Mab4’  8{y6n  and  Oabra  ErSatAa. 
The  Ethiopic  Texta  edited  with  an  EoKliah  Translation  and  a  Chapter  on  the 
lilnstrationa  of  Ethiopio  Mannacripta.  By  E.  A.  Wallia  Bads^  M.a.,  etc.  With 
Ninety-two  Coloured  Platea  and  Thirty-three  lllnstrations.  London :  W.  Griggs, 
1898.  Sixe  12|  X  10|,  pp.  Ixxxir.,  144,  and  66.  Pre$ent«d  bf  Lady  Meux. 

Thia  superb  yolume  contains  a  series  of  brilliant  reproductions  of  Ethiopian  pictures 
of  the  early  part  of  the  seventeenth  century,  together  with  the  English  translation  and 
Ethiopian  text  of  the  lives  of  the  saints  whose  doings  are  represented. 

Amber  in  Early  Trade.  Bohweiger-Lerehenfeld. 

Oesterr.  Monalt.  Orient  84  (1898) :  138-142. 

Der  Bernstein  als  Handelsartikel  der  Alien.  Von  A.  v.  Schweiger-Lerchenfeld. 

Army  Medieal  Beport  - 

Army  Medical  Department.  Report  for  the  year  1897.  With  Appendix. 
Volume  xxxix.  London :  Eyre  and  Bpottiswoode,  1898.  Size  9|  x  6),  pp.  x.  and 
6(^.  DiagravM.  Price  2s.  lid.  Pretenied  by  the  War  Office. 

BaUooning.  J.8.  ArU  47  (1899) ;  277-284.  Bacon. 

The  Balloon  as  an  Instrument  of  Scientific  Research.  By  Rev.  John  M.  Bacon. 
TTttA  Diagram*. 

Ballooning.  Bet.  Seientifique  11  (1899) :  138-140.  Eerve. 

Lea  hallons  b  de'viatenrs.  Par  M.  Henri  Hervc'.  IFttA  Map. 

Bibliography — English  Catalogue.  - 

The  English  Catalogue  of  Books  for  1898.  London:  Low  &  Co.,  1899.  Size 
10  X  6|,  pp.  256.  Price  5s. 

British  Empire.  Sanderson. 

The  British  Empire  in  the  Nineteenth  Century :  its  Progress  and  Expansion  at 
Home  and  Abroad,  comprising  a  description  and  history  of  the  British  (k>loniea 
and  Dependencies.  By^Edgar  Sanderson,  m.a.  6  vols.  London,  etc. :  Blackie  A 
Son,  1898.  Size  10}  x  7,  pp.  (vol.  i.)  viii.  and  336;  (vol.  ii.)  viii.  and  344;  (vol. 
iiL)  viii.  and  344 ;  (vol.  iv.)  viii.  and  344 ;  (vol.  v.)  viii.  and  362 ;  (vol.  vi)  viiL 
and  370.  Map*  and  lUuttration*.  Pretented  by  the  PMitker*. 

“  The  purpose  of  this  work  is  to  depict  the  progress  and  condition  of  the  British 
Empire  in  the  nineteenth  century,  and  to  famish  a  complete  historical  and  descriptive 
account  of  our  Colonial  Possessions  and  Dependencies  in  every  quarter  of  the  globe, 
from  the  time  of  British  occupation,  or,  in  some  cases,  from  an  earlier  period,  till  the 
present  day.”  Besides  the  general  histories,  chapters  are  devoted  to  tne  prog^ress  in 
various  branches  of  science,  art,  literature,  and  puolic  life  daring  the  century ;  amongst 
others,  exploration  and  travel  receive  brief  notice,  but  the  development  of  scientific 
geography  is  not  referred  to.  So  rapidly  does  the  Empire  progress,  that  the  maps  in 
this  work  are  in  some  cases  already  out  of  date,  e.g.  in  the  Niger  boundaries,  and  the 
great  mining  centres  and  railways  of  Canada.  An  interesting  set  of  pictorial  statistics, 
(XHnparing  1801  and  1897,  concludes  the  book. 

Coins.  Haedonald. 

Catalogue  of  Greek  Coins  in  the  Hunterian  Collection,  University  of  Glasgow. 
Volume  1.  Italy,  Sicily,  Macedon,  Thrace,  and  Thessaly.  By  Georg^e  Mocdo^d, 
M.A.  Glasgow:  James  Haclehose  A  Sons,  1899.  Size  12  x  9},  pp.  Ixvi.  and  496. 
Plate*.  Pretented  by  the  Hunterian  Muteum. 

Oriental  Literature.  Has. 

Legends  and  Miracles  of  Buddha,  Sakya  Sinha.  Part  i.  Translated  from  the 
Avadan  Kalpalata  of  Bodhi-Sattwas,  of  the  great  Sanskrit  Poet  Kshemendra.  By 
Nobin  Chandra  Das,  m.a.  Calcutta :  Judu  Nath  Seal,  1895.  Size  8}  X  5},  pp. 
xvi  and  60.  Pretented  by  the  Author. 

Travel  round  the  World.  [Chaudoir.] 

Ballade  autour  du  Monde,  par  nn  Anoien  de  la  Cambre.  Bruxelles :  Socidtd  Beige 
de  Librairie,  189J.  Size  10  x  6},  pp.  300.  Map*  and  Illuttration*.  Pretented  by 
the  Publither*. 

The  author  of  thia  prettily  illustrated  record  of  a  somewhat  unusual  trip  round  the 
world  is  stated  in  an  accompanying  circular  to  be  M.  Pack  Chaudoir.  The  selection 
and  reproduction,  of  the  illustrations  are  particularly  good.  The  route  led  through 
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Egypt,  Ceylon,  Tnticorin,  Madraa,  Poona,  Delhi,  Calcutta,  Manipur,  through  the  Shan 
oonntry  to  Mandalay,  from  Moulmein  to  Bangkok  orerland,  thenoe  hy  sea  touching  at 
Singapore,  Saigon,  Hongkong,  Japan,  and  back  to  Europe  through  Canada. 

Treaties.  - 

Miscellaneous,  No.  2  (1898).  Treaties  containing  Guarantees  or  Engagements  by 
Great  Britain  in  regard  to  the  Territory  or  Government  of  other  Countries.  Lon¬ 
don:  Eyre  &  Spottiswoode,  1898.  Size  131  X  SJ,  pp.  vi.  and  136.  Priee  It.  2d. 


NEW  MAPS. 

By  J.  COIiXS,  Map  Ouratar,  B.Q.8. 

ETIBOFE. 

iriaad  and  Wales.  Ordnance  Surrey. 

Publications  issued  sinoe  March  8, 1899. 
l-ineh — General  Maps : — 

Eholand  and  Wales  : — 100,  162,  176,  280  (rerision),  hills  engraved  in  black ; 
90,  92,  94, 102, 134  (reririon),  engraved  in  outline.  Is.  each. 

6-ineh— County  Maps : — 

England  and  Wales  (revision): — Derbyshire,  6  n.w.,  10  N.Z.,  15  n.w.,  73  s.vr. 
Durham,  1  s.w.,  15  s.e.,  16  aw.,  47  s.w.  Essex,  6  n.e.,  19  n.e.,  20  n.w.,  n.e.,  21  n.w., 
XE.,  22  aw.,  41  N.W.,  49  aw.,  73  n.w.,  82  n.w.  Eampshire,  51a  n.w.,  61  n.w., 
62  S.W.,  65  aE.,  85  n.e.,  aE.,  86  n.w.,  s.w.  Hertfordshire,  43  s.a,  44  n.w.,  N.a,  aw. 
Kent,  1  N.E.,  3a  aw.,  27  n.e.,  58  n.e.,  70  N.a,  s.w.,  71  s.w.,  as.,  72  n.w.,  n.e.,  s.w., 

aE.,  73  aw.,  sj.,  74  aw.,  aE.,  75  n.w,,  n.e,,  ax.,  76  n.e.,  78  N.a,  79  n.w.,  N.a,  aw., 
s.a,  80  N.a,  s.w.,  an.,  81  n.w.,  N.a,  s.w.,  aa,  82  n.w.,  s.w.,  83  N.a,  aa,  84  n.w., 

N.a,  B.W.,  8.E.,  86  N.W.,  N.a,  s.a  Middlesex,  4  sj:.,  5  n.e.,  aw.  Horthnmberland, 

4  aw.,  7  N.a,  ax.,  8  aw.,  B.a,  9  s.a,  10  N.a,  11  n.w.,  sj:.,  12  aa,  12a  aw.,  s.a, 
13  N.a,  14  N.W.,  S.E.,  15  N.W.,  N.a,  ax.,  16  s.w.,  19  n.w.,  aw.,  20  n.w.,  s.e.,  21  N.a, 
aw.,  B.a,  22  n.w.,  N.a,  aw.,  b.e.,  24  n.w.,  n.e.,  s.w.,  s.a,  25  n.w.,  n.e.,  s.w.,  s.e, 
26  N.W.,  N.a,  S.W.,  S.E.,  27  n.w.,  N.a,  ax.,  29  n.w.,  N.a,  SO  n.w.,  N.a,  s.w.,  s.x., 
31  N.W.,  N.E.,  8.W.,  32  N.W.,  N.a,  35  N.W.,  N.E.,  8.W.,  S.E.,  36  N.W.,  N.a,  S.W.,  8.a, 
37  N.W.,  N.E.,  aw.,  38  N.w.,  n.e.,  s.w.,  ax.,  39  N.w.,  n.e.,  43  n.w.,  44  n.w.,  n.e., 
45  N.W.,  aw.,  51  N.W.,  53  n.e.,.  88  8.E.,  90  s.w.,  96  n.e.,  97  n.w.,  98  n.w.,  s.w., 

106  B.W.,  106a  n.w.,  107  aw.,  108  n.w..  Ill  n.w.,  n.e.  Surrey,  4  aa,  6  s.w.,  7  N.a, 

aa,  41  aa,  43  n.w.,  45  aw.  Sussex,  2  N.a,  4  N.a,  s.w.,  ax.,  10  N.a,  11  n.w  , 
15  N.W.,  N.a,  S.W.,  20  N.a,  25  N.a,  33  ax.,  38  ax.,  39  n.w.,  n.e.,  aw.,  aa,  47  N.a, 
B.E.,  48  aw.,  aa,  49  ax.,  50  aw.,  53  b.w.  It.  each. 

tS-ineh— Ffcrish  Maps: — 

England  and  Wales  (revision); — Berkshire,  VIIL  2,  3, 4;  XVI.  11;  XXII.  13, 
14;  XXIIL  8,  9;  XXIV.  5,  11;  XXVIU.  3,6,7,  11,  13,  14.  15;  XXIX.  15; 

XXX.  1,  2,  5.  6,  9,  10, 11. 12;  XXXI.  1,  2,  5,  7, 11,  12;  XXXII.  14, 15.  Bucks., 
XXXII.  5 ;  XL VII.  1 ;  XLVDI.  9 ;  XLIX.  9;  LI.  4, 8 ;  LIL  5. 11 ;  LIIL  14, 16 ; 
LIV.  1;  LV.  7,  12;  LVL  4,  8,  11,  14,  15,  16.  Cheshire,  VI.  16;  VII.  9.  16; 
XII.  3, 11,  12;  XIIL  5,  9,  10,  12,  13,  14,  16:  XIV.  IS;  XXII.  8;  XXIIL  1; 

XXXI.  1, 14, 16 ;  XXX Vin.  2, 3,  4.  6 ;  XXXIX.  5,  9 ;  XLV.  4 ;  XLVL  2,  3,  4 ; 
XLVII.  1;  LL  10, 14;  LIL  2;  LIII.  3,  7;  LVIH.  10, 11, 13;  LIX.  3;  LXIV.  7. 
Cumberland.  LXX.  6, 10, 14  ;  LXXIII.  2,  6, 10, 13, 14. 15;  LXXIV.  11,  14,  15; 

LXXVIL  3and7,  4,  8;  LXXVIII.  2,  4,  5,  6,  7,  8, 10, 11, 12, 13, 16;  LXXIX.  1, 

13;  LXXXII.  2;  LXXXVI.  16;  XC.  3.  Derbyshire,  VIII.  1  and  2, 11 ;  XXVII. 
16;  XXIX.  15;  XXX.  9, 11,  12, 13,  14,  16;  XXXII.  4,  8;  XXXIV.  4;  XXXV. 

l,  2,  3,  4.  Denbighshire,  XXIX.  2,  6. 10. 14, 15 ;  XXXVI.  6.  Durham,  VL  6,  7, 
8,  flint,  X.  1,  2, 12, 16;  XIV.  4;  XX.  15;  XXIL  6;  XXIU.  9,  13, 15;  XXV. 
3,4;  XXVL9, 10.  Glamorganshire,  III.  13;  IV.  14;  IX.  1,  15,16;  XIV.  16; 
XV.  2,  6,  8, 11 ;  XVI.  3,  5,  7,  8, 11 ;  XXIII.  4 ;  XXIV.  3,  7,  12.  Hertfordshire, 
XLII.  9.  Motta,  XXIII.  9,13;  XXVII.  4.  Oxfordshire,  XXXI.  16;  XXXII. 
9, 10, 11, 15 ;  XLIX.  11 ;  Lll.  14 ;  LIV.  9 ;  LV.  2,  3,  7, 11 ;  LVL  15 ;  LVIL  6. 

'  Staffordshire,  1. 11, 15 ;  IX.  1.  4,  5.  8,  9.  Sussea  V.  2. 6,  7. 8, 9, 10 ;  VL  8 ;  XVL 
2.  9;  XXVIL  16:  XXVIII.  13;  XLI.  1,  2,  9. 10,  11, 12,  14. 15,  16 ;  XLII.  3,  6, 
16;  XLV.  14 ;  LVII.  3,  4,  6, 11, 14,  15 :  LVHI.  1,  2, 4 ;  LXIX.  3,  8, 11 ;  LXX.  5, 

10  and  1 1 .  3t.  each. 

(E  Stanford,  Agent.) 
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0«nuny.  OnUbnann. 

Der  obergermuuMh-rAtuohe  Limet  und  dM  frAnkuche  Nadelholzgebiet  Ton  Dr. 

B.  Gmdmann.  Scale  1 :  1,000,000  or  15'8  stat  miles  to  an  inch.  Petennamw 
Oeographiteke  MMeUungen/jtihi^Dg  1899,Tafel  6.  Ootha  :  Jnstna  Perthea,  1899. 
PrtmUed  hy  the  PuUieh^. 

Germany.  TawyhaBi. 

Dentache  nnd  Danen  in  Nordaehleswig.  Scale  1 :  500,000  or  7*9  atat.  miles  to  an 
inch.  Paul  I..anghaDB.  Petermanne  Oeognphuehe  Miiteilwngeii,  Jahrgang  1899, 
Tafel  4.  Gotha :  Juatni  Perthea,  1899.  Presented  by  the  Putiuher. 

Germany.  XonigL  Pranas.  Landea-AafBahme. 

Karte  dee  Dentschen  Beiohea.  Heranagegeben  Ton  der  Kartogr.  Abtheilung  der 
Konigl.  Preuas.  Landes- Anfnahme,  1898.  Sheets:  297,  Zielensig;  321,  Kroaaen 
a.d.  Oder;  330,  Miinater;  405,  Ludenacheid;  406,  Attendom;  431,  Waldbrol. 
Scale  1 :  100,000  or  1*6  atat.  mile  to  an  inch.  Priee  1  JiO  ntarkt  each  $h^ 


ASIA. 

Central  Asia.  Orenard. 

J.-L.  Dotreuil  de  Bhina.  Mission  Scientifiqne  dans  la  Hante  Aaie.  Atlas  dea 
Cartes  par  F.  Orenard.  OnTiage  pnblib  sons  lea  anapicea  du  Miniature  de  I’lnstmo- 
tion  Puolique  et  dee  Beaux- Paris :  Ernest  Leronx,  1898.  Presented  by  tbe 
Author, 

This  atlas  contains  twenty-five  maps,  giring  the  results  of  the  route-surreys  of 
MM.  J.  L.  Dutreuil  de  Bhina  and  F.  Grenard,  made  dnring  their  journeys  through 
Central  Asia  from  Kbotan  to  Sining.  The  maps  hare  b^n  prcnnced  under  the 
auspices  of  the  Ministry  of  Public  Instruction,  Paris,  and  drawn  by  M.  J.  Hansen, 
under  the  direction  of  Mr.  F.  Grenard.  Those  of  Eastern  Turkistan  are  on  the  scale  of 
1 :  300,000 ;  those  of  tho  journey  through  Tibet,  ou  the  acale  of  1 :  500,000.  Positions 
have  been  fixed  by  the  astronomical  observations  of  M.  Dutreuil  de  Bhins,  altitudes 
are  given  along  the  routes  followed,  notes  describing  the  character  of  the  country 
traversed  are  given,  and  tbe  hill  work  shown  by  contours.  A  glance  at  this  series  of 
maps  will  show  the  large  amount  of  careful  survey  work  which  these  explorers  accom¬ 
plished  under  very  difficult  circumstances. 

Indian  Oovemment  Burvsys.  Surveycr-Oeneral  of  India. 

Indian  Atlas,  4  miles  to  an  inch.  Sheets:  111,  parts  of  districts  Muzaffarpur, 
Darhhanga,  Bhagalpur,  and  Pnrnea  (BennI),  and  of  Nepal;  118,  district  Jalpdi- 
gnri  and  Knoh  Behar  (Native  State),  and  parts  of  districts  Darjiling,  Godlpdra, 
Bangpur,  Sikkim,  and  Bhutan  (Native  States).  Quarter-sheets :  1,  parts  of 
districts  Karachi,  Bhikarpur,  and  Hyderabad,  and  Native  State  of  Kbairpnr  (Sind, 
Bombay  Preeidenoy);  9  N.w.,  parts  of  districts  Shikarpur  and  Hyderab^,  and  ot 
Kbairpnr  Native  State  (Sin^  Bombay  Presidency);  37  s.w.,  parts  of  districts 
Surat,  Khdndesh,  and  Nasik,  Bewa  Khantha,  Surat  and  Khandesh  Agencies,  and 
Native  State  of  Baroda  (Bombay  Presidency);  61  K.X.,  parts  of  districts  Salem, 
Coimbatoire,  and  Nilgiri  (Madras  Presidency),  and  of  the  Native  State  Mysore; 
67  8.W.,  parts  of  districts  Bareilli,  Budann,  Aligarh,  etc.,  and  of  BAmpor  Native 
State  (N.W.  Provinces);  95  n.w.,  part  of  district  Kistna  (Madras  Presidency); 
124  N.K.,  part  of  districts  Nowgong  and  DaOTang  of  Assam  and  Bhutan;  124  8.K., 

,  pa^  of  districts  Kamrup,  Nowgong,  Darrang,  Oachar,  Khasi,  and  Jaintia  and  Naga 
Hills  (Assam) ;  127  N.w.,  parts  of  districts  Backergunge  and  Noakhali  (Bengali — 
Skeleton  map  of  the  Punjab  and  surrounding  countries,  1  inch  to  32  miles.  Addi¬ 
tions  to  September,  1898. — Sind  Survey,  1  inch  to  a  mile.  Na  66,  districts 
Hyderabad  and  Thar  and  Porkar,  Season  1896-97,  Preliminary  Issue. — Central 
India  and  Bajpntana  Survey,  1  inch  to  a  mile.  Na  213,  parts  of  Gwalior,  Jhabna, 
Bori,  Bajpur  Ali,  Jobat,  and  Indore  (Central  India  Agency),  Season  1OT9-80. — 
Bengal  Survey,  1  inch  to  a  mile.  Parte  of  districts  Lohardai^  and  Singhbbnm 
(Bengal),  Season  1863-65. — Lower  Burma  Survey,  1  inch  to  a  mile.  No.  282, 
Strict  Hantbawadi,  Season  1881-82. — District  Mymensingh,  Bengal,  1  inch  to 
8  miles.  Corrections  to  1898. — District  Baipur,  Central  Provinces,  1  inch  to  20 
miles,  1898. — District  Narsingbpnr,  Central  Provinces,  1  inch  to  8  miles,  1898. — 
District  BilaghAt,  Central  Provinces,  1  inch  to  12  miles,  1898. — District  Hoshanga- 
bad.  Central  Provinces,  1  inch  to  12  miles,  1898. — District  NAgpur,  Central 
Provinces,  1  inch  to  8  miles,  1898. — District  Bogra,  Lower  Provinces,  Bengal, 

1  inch  to  4  miles,  1897. — District  Simla,  with  adjoining  Native  States,  1  inch  to 
4  miles,  1898.— ^mbay  Topographical  Survey.  Triangnlation  Charts  for  sheets 
209  and  210,  Season  1892-93  ;  243,  244,  275,  and  276,  Seasons  1884-90  (2  charts  on 
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1  sheet),  1898.  Charts  of  Triangulation,  1  inch  to  2  miles.  Sheets:  Mos.  1,  5,  6,  ' 
7,  Seasons  1891-94. — Calcntta  and  soiroandiof^  country,  1  inch  to  a  mile,  1898. 
3rd  edition,  3  sheets  and  pamphlet.  Index  to  the  Standard  Sheets  of  Benral, 
1896.— Map  of  Persia  in  6  sheets,  1  inch  to  16  miles,  1898.  Presented  by  H.M. 
Secretary  of  State  for  India  through  the  India  Ofiee. 

Philippins  Islands.  U.S.  War  Department. 

Provinoe  of  Garite.  Scale  1  :  135,000  or  2*1  stai  miles  to  an  inch.  War  Depart¬ 
ment,  Adjatant-Oeneral's  Office,  Military  Information  Division.  Washington, 
D.C.,  1898. 

Shantung.  Gaederts. 

Wegeanfnahmen  in  der  Provinz  Sohan-Tung,  als  Vorarbeit  fQr  die  geplante  Eiseo- 
bahn  von  Tsing-Tau  Ober  Tsinan- Fu  nach  Te-Tschou  ausgeffihrt  and  gezeichnet 
von  Ober-Ingenienr  A.  Gaedertz,  1898.  Scale  1 :  500,000  or  7*9  stat.  miles  to  an 
inch.  Petermanne  Oeographieeke  Mitteilungen.  Jahrgang  1899,  Tafel  S.  Gu&a : 
Justus  Perthes,  1899.  Presented  by  the  Publither. 


AnilCA 

Africa.  Serriee  O^raphiqne  de  PArmee,  Paris. 

Carte  de  I’Afriqne.  Scale  1 :  2,000,000  or  31*1  stat.  mik s  to  an  inch.  Sheet  14, 
Assouan.  Service  Gdographique  de  I’ArmM,  Paris.  Price  1  fr. 

Africa.  Prompt. 

Carte  de  la  Yall^  dn  Nil  du  Lac  Tchad  et  du  Bassin  dn  Congo.  Scale  1 :  6,000,000 
or  94-7  stat.  miles  to  an  inch.  Dress^  par  M.  Prompt,  Inspeotenr  general  des 
Ponts-et-Chauss^  en  retraite.  Maison  Andriveau-Goujon  (Henry  Bari^re),  Paris. 
1898.  Preeented  by  the  PaUtsker. 

This  is  a  ronghly  produced  map  containing  several  serious  errors  in  the  manner  in 
which  the  boundaries  are  laid  down. 


AMXSICA. 

Central  Ameiica.  Sapper. 

1.  Originalkarte  des  nordlichen  Mittelamerika.  Nach  eigenen  Aufnahmen  nnd 
alien  vorhandenen  Quellen  entWorfen  und  gezeichnet  von  Dr.  Carl  Sapper. 
Seale  1 :  1,100.000  or  17'3  slat,  miles  to  an  inch.  Petermann*  Oeograpkieehe 
Mitteilungen,  Erganzungsheft  No.  127,  Tafel  i. 

2.  Geologische  Karte  des  nordlichen  Mittelamerika  von  Dr.  Carl  Sapper.  Scale 
1 :  1,100.000  or  17'3  stat.  miles  to  an  incii.  Petermanne  Oeographieeke  Mittei- 
lumgen,  Ergtoznngsheft  No.  127,  Tafel  ii. 

3.  Skizze  einer  Bodenkarte  des  nordlichen  Mittelamerika  von  Dr.  Carl  Sapper. 

1897.  Scale  1 :  3,000,000  or  47'3  stat.  miles  to  an  inch.  Petermanne  Oeographieeke 
Mitteilungen,  Erganzungsheft  No.  127,  Tafel  iii.  , 

4.  Geologische  Profile  durch  Yucatan,  Chiapas,  Tabasco,  Guatemala,  etc.  Ent- 
worfen  und  gezeichnet  von  Dr.  Carl  Sapper.  Petermanne .  Oeographieeke  Meittei- 
lungen,  Erganzungsheft  No.  127,  Taf.  iv.  and  v.  Gotha :  Justus  Perthes,  1899. 
Preeented  by  the  PublMer, 

Cuba.  U.S.  War  Department. 

Military  Map  of  the  Island  of  Cuba.  Prepared  in  the  War  Department,  Adjutant- 
General’s  Office,  Military  Information  Division.  Washington,  D.G.,  1^8.  ^le 
1 :  250,000  or  3'9  stat.  miles  to  an  inch.  8  sheets. 

Havana  Province,  Cuba.  Scale  1 :  105,600  or  1'6  stat.  mile  to  an  inch.  Adjutant- 
General’s  Office,  Military  Information  Division.  Washington,  D.O.,  1898. 

These  maps  have  been  prepared  for  the  use  of  the  United  States  officers  in  the  late 
Cuba  campaign.  They  have  been  compiled  from  the  latest  official  sources,  giving  the 
boundaries  of  provinces,  judicial  districts,  and  mnnicipalitiea  The  importance  of 
towns  is  indicated  by  the  symbols  employed  to  mark  their  position ;  railways,  roads,  and 
paths  are  laid  down,  and  all  telegraph  stations  are  shown. 

Haiti.  Tipptnhauar. 

Geologische  Karte  eines  Teiles  von  Siidwest-Haiti.  Scale  1 :  200,000  or  3*2  stat. 
miles  to  an  inch.  Yon  L.  Gentil  Tippenhauer,  1898.  Petermanne  Oeograpkieehe 
Mitteilungen.  Jahrgang  1899,  Tafel  8.  Gotha :  Justus  Perthes,  1899.  Preeented 
by  the  PMieher, 
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AUSTBALIA. 

Western  Anitnlin.  MniUend. 

Greologionl  Map  of  the  Collie  Coal  Field,  Scale  1 :  31,680  or  0*5  etat.  mile  to  an 
inoh.  A.  Gibb  Maitland,  GoTemment  Geologist,  1898.  Geological  Sarrey  of 
Western  Australia.  Presented  by  the  Autitor. 


OEHEXAL. 

World.  Meyer. 

Meyer's  Hand-Atlas.  Zweite,  ncnbearbeitete  und  vermehrte  Aa0age  mit  112  Kar- 
tenblattem,  9  Textbeilagen  und  Register  slier  auf  den  Karten  reneiohneten 
Namen.  L  Liefemng.  Leipzig  and  Wien.  Verlag  des  Bibliographischen  In¬ 
stitute,  1899.  Price 

This  is  the  first  part  of  the  seoond  edition  of  Meyer’s  Hand-Atlas,  whieh,  when 
complete,  will  contain  112  principal  maps,  and  a  full  index  of  all  the  names  which 
appear.  It  is  des^^ned  for  handy  reference  and  a  special  feature  will  be  the  plans 
of  the  principal  cities  of  the  world,  which  will  be  produced  on  a  comparatirely  large 
scale.  Twelre  new  maps  will  be  i^ded,  and  the  others  will  be  corrected  and  brought 
up  to  date.  It  is  to  be  completed  in  thirty-eight  parts,  and  the  total  price  will 
be  11s.  fid. 


CHARTS. 

Admiralty  Charts.  Hydrographio  Department,  Admiralty 

Charts  and  Plans  published  by  the  Hydrographic  Department,  Admiralty,  January 
and  February,  18^.  Preeented  bj/  the  Hydrographic  Department,  Jdmit^ty, 


No.  Inrbcs. 
3013  m  =  1*4 

3011  m  =  1*4 
3035  m  =  0-28 
‘2332  m  =  1*9 
:t029  m  =  0*95 


3022  m  =  3-6 
1012  d  =  1*55 
3031  m  =  Tar. 


2618  m  =  4-91 
2350  m  =  05 

2117 

■2366 

2146 

1869 

919 

1348 

2718 

1342 

134 


Norway : — The  Naze  to  Songraar  fiord,  including  the  approaches 
to  Srinor  and  Mandal.  2a  6d. 

Norway,  south-west  coast : — Lister  to  Haadyret.  2s.  6d. 

Plans  in  Novaya  Zemlya: — Matocbkin  strait.  Is.  fid. 

Peru : — Ferrol  and  Goisco  bays.  2s. 

Strait  of  Georgia : — Active  pass  to  Gabriola  pass  and  inner 
channels,  Chemainus  bay.  la  fid. 

Alaska : — Wrangell  strait.  2s.  fid. 

Arabian  sea.  2s.  fid. 

Bays  and  anchorages  on  the  east  coast  of  Borneo : — Buja  and 
Manimbora  anchorages.  Sangkulirang  bay,  Balik  Papan  bay, 
anchorage  near  the  east  poiut  of  B^lik  Papan  bay,  Kelum- 
pang  bay.  Is.  fid. 

Formosa,  north  coast : — Kelung  harbour.  Is.  fid. 

Australia,  east  coast: — Doable  point  to  Cape  Grafton.  Plan, 
Cairns  harbour.  2s.  fid.' 

Keil  bay : — Plan  added,  Als  sound. 

Germany,  north  coast.  Arkona  to  Dievenow  river : — Plan  added 
Sassnitz  harbour. 

France,  north  coast: — Plan  added, Villers  toLe  Havre,  including,- 
the  entrance  to  the  Seine. 

Canary  islands.  Gran  Canaria :— Plan  added,  Maspalomas 
anchorage. 

Anchorage  in  the  gulf  of  Aden : — Plan  added,  Bulhar  anchorage. 

Natuna  islands: — Plan  added.  Salat  Lampa. 

Anchorages  on  the  east  coast  of  the  Celebes : —Plan  added,  Kier- 
tong  road,  Limba  bay,  Dolupi  road. 

Cochin  China : — Plan  added,  entrance  to  the  Tonrane  river. 

New  Hebrides : — Plan  added,  .\nuda  or  Cherry  island. 


(/.  D.  Potter,  Agent.) 


Charts  CanesUsd. 

No.  Cancelled  by 

2260  Plans  of  Manne  fiord,  andl^ 
enhances  to  Svinor  on  thisj  The  Naw  to  Songvasr  fiord 

2333  Plan  of  Port  Ekaterininskoi 
or  Catherine  on  this  chart. 


2680  Entrance  of  the  Seine. 


(Plan  added. 

\  Villers  to  Le  Havre  on  thu  sheet  .  . 


No. 

3012 


2146 


676 


NEW  HAPS. 


So.  CancoUed  by 

1285  PUn  of  Ferrol  b»y  on  thUl 
chart.  New  plan. 

1294  Plan  of  bay  of  Santa  on  Ferrol  and  Coiaoo  bayi  .  . 

thia  sheet 
1012  Gnlf  of  Aden. 

I  Arabian  sea . 

253b  Jebel  Jan  to  Seyira  eastern 
sheet 

(New  plan. 

\  Kelnng  harbour  .... 
2350  Double  point  to  Cape  Tri-lNew  chart, 
bulation.  /  Double  point  to  Gape  Grafton 


2618  Kelnng  harbour. 


No 

2332 

1012 

2618 

2350 


Charts  that  hare  raeeiTsd  Important  CorroetionB. 

A-p.  Index  charts.  1188,  The  World; — Goal  and  telegraph  chart  1698,  Eng¬ 
land,  sonth  coast; — Dover  bay.  34,  the  Scilly  isles.  1406,  North  sea; — Dover 
and  Calais  to  Orfordneas  and  ^heveningen.  2333,  Lapland ;— Yaranger  fl(»d  to 
Oleni  Nyemetxki  island.  2138,  Baltic; — Approaches  to  the  Gran  sound.  213, 
Baltic; — Entrance  to  Gran  sonnd.  2205,  Black  sea; — Kertch  strait.  2058, 
North  Atlantic ; — Bonte  chart.  1354a,  Falkland  islands.  278,  North  Polar  chart. 
Pacific  side.  797,  Biver  8t  Lawrence ;— Quebec  to  Kingston.  2860,  United 
States,  east  coast ; — Savannah  river  to  St  Helena  sound.  483a,  West  Indies ; — 
Trinidad  island  and  gnlf  of  Paria.  481,  West  Indies ;— Serpents  month.  1285, 
Pern ; — Begneta  bay  to  river  Chioama.  1357,  Africa,  west  coast; — Biver  Benin  to 
river  Gsmeroon.  IMl,  Africa,  west  coast; — Fernando  Po  to  Gape  Lopez.  653, 
Africa,  east  coast ; — Ports  of  Condncia,  Mozambique,  and  Mokambo.  66a,  Maidive 
islands.  66b,  Maidive  islands.  941b,  Eastern  Archipelago,  western  portion. 
2195,  Anchorages  in  the  eastern  part  of  Gelebea  2577,  Philippine  islands: — 
Between  St  ]^rnardino  and  Mindoro  straits.  1269,  Cochin  China ; — Saigon  or 
Don-nai  river.  1602,  China ; — Approaches  to  the  Yang-tse  kiang.  1316,  Korea ; 

— Cape  Dnroch  to  Linden  point  475,  north-west  coast  of  Australia.  1700,  Ans- 
tralio.  west  coast; — Gage  roads.  3^.  Australia,  east  coast; — Keppel  bay  and 
islands.  2532,  New  Zealand ; — Ninety  miles  beach  to  Otago.  X.  11,  Signs  and 
abbreviations  adopted  in  Admiralty  charts. 

(/.  D.  Potter,  Agent.) 

United  States  Charts.  U.8.  Eydrographie  Office. 

Pilot  Charts  of  the  North  Atlantic  Ocean  for  March  and  April,  1899,  and  North 
Pacific  Ocean  for  April,  1899.  Published  at  toe  Hydrographic  Office,  Washington, 
D.C.  Presented  bg  the  VJ3.  Hfdrographie  Offiee. 


FHOTOOBAPH8. 

Boeky  Mountains.  Wilcox. 

Six  Photographs  of  the  Upper  Saskatchewan  Biver  Begion,  Canadian  Bocky 
mountains,  by  W.  D.  Wilcox,  Esq.  Presented  bg  W.  D.  WUeox,  Eeq. 

This  series  of  photographs,  of  which  the  following'  is  a  list,  consists  of  views  taken 
on  the  eastern  slopes  of  the  Canadian  Bocky  mountains: — 

(1)  Source  of  the  Little  Fork  of  the  Saskatchewan;  (2)  Swamp  in  Little  Fish 
valley;  (3)  Gamp  scene  in  caiion  of  North  Fork;  (4)  Fail  near  source  of  North  Fork; 
(5)  Mount  Forbra  from  about  9000  feet ;  (6)  Winter  scene  in  pass  between  Blaeberry 
and  Kicking  Horse  river. 


N3.— It  would  groatly  add  to  the  value  of  the  oolleotion  of  Photo¬ 
graphs  which  has  been  established  in  the  Map  Boom,  if  all  the  Fellows 
of  the  Ekxdety  who  have  taken  photographs  during  their  travels,  would 
forwsjrd  oopies  of  them  to  the  Map  Curator,  by  whom  they  will  be 
acknowledged.  Should  the  donor  have  purchased  the  photographs,  it 
will  be  usefhl  for  reforenoe  if  the  name  of  the  photographer  and  his 
address  are  given. 
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To  illustrate  tiie  paper  by 
O'?  TH.  THORODDSON 


ooastliiie  b&s  been  talcen  ftom  tbe  Admiralty  Charts 
interior  is  based  on  B  .  Gunnlaugson's  Surv^.witb. 
itions  by  DT  Th.  Tboroddson. 

Scale  of  Miles . 


Natural  Scale  1 :  1,000,000  or  15 ’78  •  Lincb. 

efc/ . ♦  FirinaipaL  Omrthj  if  Stojb  of  JustieM). 

. . . ....X  Minor  djo .  do. 

*> _ _ _ ■  haum  fuida . . . . 

JdnghtB  in  fut  . 


